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PRESENT STATE OF THE INTRACAPSULAR CATARACT 

OPERATION 

ARNOLD KNAPP, MD 
NEW YORK 

T he idea of removing the cataract in its capsule has interested 
ophthalmic surgeons for many years, hut it was not until Henry 
Smith, in 1903, accepted the opportunity, offered by the many sufferers 
from cataract in India, to develop an mtracapsular technic that a new 
era began m cataract surgery While the advantages of removing the 
capsule and the lens cortex m the cataract operation were apparent to 
every one, the difficulties and complications of this new procedure were 
soon recognized, and attempts to overcome them became the task of 
an ever increasing number of operators 

The success of these attempts has been most encouraging , the intra- 
capsular operation has gamed steadily m favor and is now practiced 
by an increasing number of surgeons An analysis of these efforts and 
a critical examination of the mtracapsular operation of the present day 
are the purpose of this address 

The history of the mtracapsular cataract extraction goes back many 
years At the Amsterdam Congress, m 1929, Marquez spoke of a book 
published m 1789 m which the mtracapsular extraction with forceps 
was described’- About 1850, McNamara, of Calcutta, practiced a 
method of mtracapsular extraction by combined external pressure 
applied just back of the incision with the curet and at the opposite limbus 
with the tip of the finger , and M^right, of Columbus, Ohio, described 
a similar method at about the same time 

The tivo Pagenstechers^ stated their belief that the remaining cap- 
sule and remnants of the lens in the usual cataract extraction were 
the principal causes of iritis and practiced a method of 1 emo\ mg the 
lens in its capsule b}^ introducing a spoon back of the lens and extracting 

Delivered as the Bowman lecture, m London, England, Ma> 30, 1946 Publi- 
cation IS permitted by the Council of the Ophthalmological Societv of the United 
Kingdom 

1 Pelher de Quengsy Precis du cours d’operations sur la chirurgie des 
yeux, Pans, Didot & Mequignon, 1789-1790 

2 Pagenstecher, A Klinische Bcobachtungen aus der AugcnheilanstaH zu 
Wiesbaden, Wiesbaden, J Niedner, 1866 
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the lens, with the loss of a few drops of vitreous De Wecker ^ oper- 
ated in 66 cases and then abandoned the procedure Terson, in 1872 
and 1887, reported that he extracted the cataract by applying external 
pressure after grasping the capsule of the lens with a special forceps 
Molroney, of India, in 1894, practiced a method similar to McNamara’s 

According to Smith, ^ the mtracapsular method would have been 
lost with Molroney, as he never wrote on the subject, if someone else 
had not come on the scene Smith was led to try mtracapsular extrac- 
tion after he had observed in operations on nervous patients under 
cocaine anesthesia that occasionally, on completion of the incision, the 
patient, in screwing up the orbicularis muscle, shot out both the lens 
in its capsule and a quantity of vitreous To his agreeable surprise, 
the results in these operations were generally good In 1903, Smith ^ 
published a report of 6,500 mtracapsular operations, and the era of the 
mtracapsular extraction began 

But the operation of extracting the cataract in the capsule by exter- 
nal pressure alone did not find many follow'ers because of complications, 
of which loss of vitreous w'as the principal factor, and other attempts 
to obtain the same results were soon made These consisted in grasping 
the anterior capsule either w'lth the forceps or by means of a suction 
apparatus 

The first step in the mtracapsular extraction was the subluxation 
of the cataractous lens by rupture of the zonular fibers which support 
the lens In this step two structures were encountered, namely, the 
zonule and the capsule 

ANATOMIC RELATIONS 

Ciliary Zonule — Three anatomic features of the zonule are important 
in this connection (1) the origin of the fibers, (2) the independence 
of the zonular membrane of the hyaloid part of the vitreous and (3) 
the insertion of the zonular fibeis into the capsule of the lens The 
zonular fibers arise from the pigment epithelium and the plane portion 
of the ciliary part of the retina They are cemented together by a 
translucent substance to form the ciliary zonule, or suspensory ligament 
and pass across the perilenticular space to divide into two leaves, which 
become attached, respectively, to the anterior and the posterior capsule 
of the lens In addition, some fibers are attached to the equator of 
the lens, but they are not strong and hence do not play any role in the 
mtracapsular extraction Though the zonule fits into the curved surface 
of the posterior third of the ciliary processes, it is independent and can 
be easily detached without injury to the pigment cells, except wdiere 

3 de Wecker Traite theonque et pratique des maladies des yeiix, cd 2, 
Pans, A Delahaye, 1866-1867, p 22 

4 Smith, H The Treatment of Cataract and Some Other Common Ocular 
Affections, London, Butterworth &. Company, 1928, p 209 

5 Smith, H Extraction of Cataract in the Capsule, Brit M J 2 719, 1903 
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it becomes firmly united to the ciliary portion of the retina , then large 
pieces of retinal epithelium are pulled off in its separation 

On its internal surface the zonule is in contact with the hyaloid 
membrane of the vitreous body, but it is quite independent, as they 
are two different structures. The hyaloid membrane comes in contact 
with the ciliary crests through the intermediary role of the zonule and 
passes like a bridge over the valleys At the plane portion the zonule 
separates the hyaloid membrane from the retina, while at the ora serrata 
the retinal epithelium and the hyaloid are united The ciliary processes 
are in contact with the suspensory ligament only in their posterior 
portion Hence, total extraction has no deleterious action, as rupture 
of the fibers takes place close to their capsular insertion 

Beauvieux found that the fibers were torn at the level of the walls 
of the canal of Hannover and that therefore some very short zonular 
fringes remained, with or without tearing a portion of the zonular layer 
of the lens capsule 

The zonule becomes friable with advancing years, and the readiness 
of its rupture is proportional to the age of the patient; up to a certain 
age the zonule retains its elasticity, and rupture does not occur readily 
Lens Capsule — The capsule of the lens is a clear structureless mem- 
brane, which is thicker in its anterior than in its posterior layer The 
thickness of the capsule varies in different parts of the lens ® On both 
the anterior and the posterior surface there is a circular zone of maxi- 
mal thickness running concentrically with the equator a short distance 
axial to the insertion of the zonular fibers The thickest part anteriorly 
IS in a region 3 mm distant from the anterior pole, while the thinnest 
part IS at the exact center There is an adhesion between the posterior 
layer of the capsule and the vitreous in the form of a ring 8 to 9 mm 
in diameter, this is known as the hyaloid-capsular ligament and is 
extremely thin * 

Though it IS generally easy to remove the lens from its hyaloid 
(patellar) fossa, I have found sometimes at operation that an adhesion 
was piesent The fibers of the suspensory ligament are inserted into 
the zonular layer of the capsule, in a zone concentric with and at a 
short distance from the equator on the anterior and the posterior sur- 
face The zone of insertion is broader on the anterior surface than on 
the posterior surface, in the ratio of 3 to 2, and with advancing years 
there is a gradual increase in thickness of the capsule throughout 

It IS natural that the more elastic the capsule the more difficult it is 
to rupture Though the thinnest part of the capsule is at the posterior 
pole, rupture at this place seems to be infrequent ■ It is w ell known 

6 Duke-Elder, W S Text-Book of Ophthalmol og>% St Louis, C V jMosb} 

Compam, 1932, vol 1, p 132 

7 Rotth, A, and Klein, N Die Lmsenkapsel bei der intrakapsularen Star- 
operation, Khn Monatsbl f Augenh 84 823, 1930 
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that after iridocyclitis the capsule thickens, and at opeiation it can be 
easily grasped and the cataract extracted in its capsule In fact, this 
form of intracapsular extinction antedated the time when the intracap- 
sular extraction was done for the usual senile cataract 

Other peculiarities of the capsule depend on the consistency of the 
cataract, which plays an important role from an operative standpoint, 
and an impoitant one of these is the tenseness of the capsule If the 
capsule IS tense, it is impossible to giasp it, the forceps slips off, and 
if a hold IS obtained the capsule is apt to rupture , this tenseness of the 
capsule occurs in the cases of swollen cataract and of the hard cataract 
in which the nucleus lies directly under the capsule 

The lens and its suspensory ligament are in contact only with the 
vitreous body, and the vitreous body is adherent to the underlying 
structure only in the region of the ora serrata Hence, it is explainable 
how easily the lens can be removed m its entirety without fearing loss 
of vitreous In anatomic dissections the hyaloid membrane is separated 
with great facility from the posterioi zonular membrane In fact, 
anatomists described a potential space (Petit’s space) between the 
posterior zonular membrane and the hjaloid membiane which some- 
times contained blood or inflammatoiy products 

Beauvieux® lepeatedly attempted to extract the crystalline lens and 
Its capsule in enucleated eyes by the posterior surface and was sur- 
prised to observe that unusual resistance existed On the other hand, 
gentle and continuous traction on the anterior surface of the lens resulted 
in rupture of the zonular fibers without requiring a great deal of effort 

Troncoso,® m 1936, recommended the anatomic method of exam- 
ination with the slit lamp microscope for a stereoscopic view of the 
architecture of the zonule and of the surrounding tissues in specimens 
stained with Flemming’s solution The dissection was made under 
water, as this m no way disturbed the position and relation of the 
various tissues 

Goldsmith^® examined microscopically 2 eyes that had undergone 
the intracapsular operation and found no evidence of a tear of the hyaloid 
membrane or of any traumatism to the ciliary epithelium, thus substan- 
tiating Verhoeff’s observations 

In an anatomic examination of 50 human eyes obtained shoitly 
after death. Goldsmith found that the vitreous body was easily detached 

8 Beauvieux La zonule, Arch d’opht 39 410, 1922 

9 Troncoso, M U , m discussion on Goldsmith, lo p 430 , Intrascleral Vascular 
Plexus and Its Relation to Aqueous Outflow, Am J Ophth 25 1153, 1942 

10 Goldsmith, J Dynamics of Intracapsular Cataract Extraction Experi- 
mental Studies with Reference to Suspensory Ligament, Hannover’s Canal and 
Petit’s Space, Arch Ophth 29 380 (March) 1943 

11 Verhoeff, F H Conditions of the Ocular Structures Immediately >\fter 
Removal of the Lens in Capsule as Determined by Microscopic Examination 
Tr Am Ophth Soc 29 184, 1931 
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from the posteiioi zonular membiane and from the posterior surface 
of the lens hut that a slight lesistance was encounteied at the retro- 
equatoiial legion of the lens Aftei section of the suspensory ligament, 
the attempt to diaw the lens foiwaid met with decided resistance, and 
the separation occuiied slowly , but if the attempt was made to deliver the 
lens tangentially the sepaiation succeeded easily, and after extrac- 
tion a laige depiession was noted, which coi responded to the hyaloid 
fossa This confirms the experience of intracapsular opeiators that the 
lens cannot be dra^\n forward fiom the hyaloid fossa but that it can 
moie easil}’- be dislodged tangentiall} This has led to the practice 
of side to side movements of the lens in the subluxation maneuver of 
the forceps ojieration 

STEPS IN THE INTRACAPSULAR OPERATION 

The piimary step in the inti acapsular opeiation is the subluxation 
of the lens b} rupture of the suspensory ligament. The facility of this 
rupture depends on the slate of the suspensory ligament and of the 
capsule of the lens, and it ma)’- be said that the success of the intracap- 
sular extraction rests on two factois the capsule of the lens and the 
zonulai fibers and on their relation The capsule thickens up to the 
age of 35 to 40 } ears, and the resistance of the zonular fibers is reduced 
\Mth age, though there may be individual differences The adhesion 
between the capsule of the lens and the hyaloid membrane loosens as 
the vitieous body retracts with age (Arruga) The weakest point of the 
zonular fibers is at the capsular insertion In the capsule, thickness, 
tenseness and elasticit}^ are important, and, as has been mentioned, the 
capsule IS thickest m an area between the equator and the poles, at 
the poles it is thin 

The clinical varieties of the cataract are also of moment in the 
process of subluxation, and extraction is easiest in the case of the scle- 
rosed lens and of the soft mature or nearly mature cortical cataract, 
less favorable are the hard, the large nuclear and the hypermature 
cataract Least favorable is the intumescent cataract The most impor- 
tant changes in the zonule and in the capsule are due to age and are 
exemplified in their most extreme stage m the frequent dislocation of 
the morgagnian cataract, on the other hand, the elasticity of the 
suspensory ligament in the young resists all reasonable attempts at 
dislocation 

In short, the older the patient, the easier the subluxation, hence, 
intracapsular extraction is not suitable for young patients, and that 
means, generally speaking, persons under 45 years of age The capsule 
in the intumescent, or immature, stage of the nonsclerosed type of 

12 Rotth, A Ueber die anatomischen Grundlagen der kapsularen Katarakt- 
extraktion, Orvosi hetil 11 1238, 1930, abstracted, Zentralbl f d ges Ophth 
25*59, 1931 



6 ARCHIVES OF OPHTHALMOLOGY 

cataract is tense and thm and is liable to rupture during the attempt 
at subluxation 

Attempts have been made to determine with the slit lamp the suit- 
ability of a cataract for intracapsular operation, and Rohrschneider 
stated that the presence of water clefts makes the cataract unsuitable 
for the intracapsular operation in a large proportion of cases and that 
the nuclear and posterior cortical varieties are all suitable for this 
operation, as well as those with subcapsular vacuoles and coronaria 
opacities The most important point is the patient's age, and the best 
results are in persons over 60 years of age 

Meissner expressed the opinion that cataracts complicated with old 
intis were particularly suitable for the intracapsular extraction and 
suggested that an iridectomy be first done and the adhesions separated, 
while Smith and Stock did not think it necessary to separate the 
adhesions While knowledge of the friability of the zonule and the thick- 
ness of the capsule would be of advantage to the operator, there is at 
present no way, by examination with the slit lamp or by any other 
means, to obtain this information 

A number of ways have been devised to effect subluxation The first 
was that of Henry Smith, which consisted in external pressure on the 
eyeball Pressure exerted straight back on the lower half of the cornea 
caused the head of the lens to present, while pressure in the lowest 
periphery, in a downward direction, caused the lens to somersault 
Thus, Smith devised two methods of subluxation according to the con- 
sistency of the cataract, and, from an operative standpoint, he divided 
cataracts into hard and soft 

The attachment of the suspensory ligament was weaker m the soft 

P jlf 

to hard cataracts Pressure was applied straight back in the lower 
third of the lens with a small tenotomy hook applied flat, by which 
means, when pressure was exerted with the elbow of the hook, the 
intraocular pressure was raised and the ligament was ruptured by 
pressure with the tip of the instrument 

With the second, or soft, variety the head-first delivery was easier, 
but the capsule ruptured too frequently This was avoided by exerting 
pressure with the hook downward, as though trying to pull the patient’s 
eye toward his feet , the lens rolled upward, becoming dislocated at the 
lower edge first, and then, as a result of following up the turning move- 
ment with the tip of the hook, the lens was delivered “feet first’’ 
and its attachment above was finally peeled off 

13 Rohrschneider, W Die Virwirtung der Spatlampenbefundes an der 
Linse bei der Indikationsstellung zur intrakapsularen Extraktion, Ber u d Ver- 
samml d deutsch ophth Gesellsch 53 182, 1940 
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Smith laid down the fundamental rule, applicable to all methods, 
that the lens must be made to swing lound on a transverse axis, so as 
to concentrate the stiam on the suspensory ligament at one or two 
points When the ligament gave way at this point and the lens was 
dislocated from the hyaloid fossa, then, and then only, could the lens 
be removed from the eye 

The Smith method of subluxation of the cataract by external pressure 
alone requires great delicacy, lightness of hand and dexterity. As these 
attributes ai e not common to all opei ators, other methods of subluxation 
have been suggested 

The first of these to be consideied is the principle of suction, by 
which a hold on the anterior capsule is talcen with a cup-shaped device 
The Hulen apparatus did not gam recognition, and the principle was 
forgotten until Barraquer devised an apparatus which consisted of 
an electrically driven pump, a most ingeniously designed instrument, 
and a suction cup The cup is applied to the capsule of the lens, which 
IS bruskly contracted b}' suction through the pump action, and the 
zonular fibers are ruptured as the cannula is rotated m the arc of the 
incision, without traction on the ciliary body. The cataract is then 
lifted out of the hyaloid fossa, by turning the handle on its axis, without 
deforming the vitieous, and is withdrawn from the anterior chamber 
either by suction or by slight pressure on the cornea The section need 
not be lai ger than in the ordinary operation, i e , two fifths of the 
corneal circumference The iridectomy must be peripheral but large 
enough to prevent prolapse The intensity of the vacuum can be regu- 
lated, but it is important that the cup close firmly and that the mechanical 
action of the pump be carefully looked after 

The technic of applying suction with the cup is delicate and difficult 
If the intensity of the vacuum is too great, the capsule ruptures , if too 
little, the apparatus slips from the cataract The extraction is performed 
either head first or by tumbling , the latter technic is better and involves 
fewer accidents Complications are due to poor application of the cup, 
to an incorrect gage or to the wrong choice of diameter of the cup 
Accidents are avoided by causing the superior border of the cataract to 
glide exactly in the curvature of the hyaloid fossa, without exerting 
any pressure It is important that the suction cup be of suitable size 
and that the lens first be dislocated into the anterior chamber before 
extraction is attempted 

The Barraquer procedure was objected to because the electric pump 
was found too complicated In my hands, the pump’s action was not 

14 Barraquer, I (a) La suture corneo-sclerale dans I’extraction totale de 
la cataracte senile, Ann d’ocul 176 ‘470, 1939, (fc) Dangers of Capsulotomy and 
Advantages of Complete Extraction, Arch Ophth 50 307, 1921 
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easily controlled and therefore became dangeious The Greens have 
simplified the principle of the pump Though the suction cup tal<es hold 
of some capsules better than other means, the procedure has not been 
generally adopted 

Some authors have replaced the Barraquer apparatus with a glass 
syringe with a special cup (Arganaraz The zonular fibers are torn 
tangentially by moving the syringe from one end of the incision to the 
other , then lateral and anterior movements are added, and finally the 
extraction of the lens occurs, after a rotation of 180 degrees 

On the occasion of a visit to Colonel Smith, in Jullunder, India, m 
1908, I was impiessed with the greater safety of the tumbling maneuver 
as compared with the head-first extraction On returning home, my 
efforts with the Indian technic were not satisfactory, as I failed to sub- 
luxate the cataract with the amount of manipulation which I thought 
was justifiable, and I returned to the capsulotomy procedure 

On using the Kalt forceps, which was devised by its author for 
capsulotomy and is constructed like a bifurcated cup, with blunt edges 
and branches, bent on the model of a Teison toothed-capsule forceps, 
I found that, with a little care, the lens could be subluxated at one 
point without tearing the capsule The anterior capsule A\as grasped 
under the ins in the lower third, and, after manipulation, subluxation 
took place below When this subluxation of the lens had taken place, 
and the lower margin of the cataract appeared in the pupillary area, 
fearing that further traction with the forceps would tear the capsule, 
I released the capsule forceps 

Pressure straight back was then applied at the lower corneal margin 
with Smith’s blunt tenotomy hook, and, with counterpressure above at 
the scleral edge of the incision, the lens in its capsule was made to 
tumble, with continued pressure below, and directed partly upward, 
the lower margin of the lens traversed the anterior chamber and pre- 
sented in the section After delivery of the equator, the lens was easily 
extracted by separating the adhering suspensory attachment above I per- 
formed the first operation according to this technic in Februar}^ 1910 

A report by Stanculeanu was made m August 1910, at the Heidel- 
berg meeting of the German Ophthalmological Society, describing a 
similar method of intracapsular extraction with the Manolescu forceps, 
but no details of the operation or results were given until Stanculeanu’s 
article appeared, in 1912, describing his method He used the reverse 
sides of a blunt-tipped ins forceps and grasped as large a fold of 
capsule as possible Then, with lateral movements and some traction 

15 Arganaraz, R La extraccion de la cataracta send par medio de la ventosa 
a mano, vacuo avulsion o facoerisis. Arch de oftal de Buenos Aires 12 609, 1937 

16 Stanculeanu, G Intrakapsulare Staroperationen, Klin Monatsbl f 
Augenh 50 527, 1912 
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iipwai d, the lens ith its capsule was sepai ated fi om the zonule When 
this occuried, the foiceps was leleased Pressuie with two spatulas in 
the usual mannei bi ought about the extraction This lesembled the 
piocedure which I followed except that with my method stress was 
laid on avoiding a head-on deliveiy by grasping the capsule as low as 
possible, so as to subluxate the lens below, and then tumbling the lens 
Desci iptions of vai lous intracapsular procedui es then began to make 
then appeal ance in ophthalmologic literatuie, with lessening attention 
to the Indian method of exti action by external piessure and with 
inci easing interest in the forceps exti action 

Toiok,’^" ^^ho at that time was connected with the Heiman Knapp 
Memorial Eye Hospital modified the foiceps exti action by grasping the 
capsule m its uppei half with the Kalt foi ceps and, with pi essure exerted 
below, expressed the lens head first, the foiceps keeping hold of the 
capsule till ough out the extraction Verhoeff found that the expiession 
of the cataract was facilitated by the addition of external pressure 
Smith had always diawn attention to the importance of external pres- 
sui e, by which the tension of the vitreous was increased and subluxation 
of the cataract facilitated 

I have gone over Toiok’s cases in the hospital recoids, with his per- 
mission and have found that during a similar interval of time with his 
procedure the number of ruptures of the capsule during the process of 
dehveiy was 12 per cent, while in my series it was 6 per cent Rupture 
of the capsule during delivery is an unpleasant complication, as it 
requires the lemoval of the capsular bag separately, which is often 
difficult, especially in the presence of escape of vitreous 

Verhoeff is opposed to tumbling, as it deforms the vitreous De 
Grosz expressed the belief that with the tumbling of the lens loss of 
vitreous is more frequent, that there are more instances of expulsive 
hemorrhage and that m after years the pupil becomes distorted, he 
expressed preference for the head-on delivery, as it is easier and simpler 
While I peisonally prefer the process of tumbling, as it is the safei 
method, the addition of external piessure has succeeded m dislocating 
a larger percentage of cataracts This has led to the adoption of the 
following procedure The lens capsule is grasped at its lowest part, 
moderate traction is exerted m various directions, with simultaneous 
external pressure with the Smith hook at the inferior margin of the 
cornea until dislocation below has taken place and the lower margin of 
the cataract appears m the pupil, this is followed by release of the for- 
ceps and extraction of the partly subluxated lens, by external pressure, 

_ - 4 

17 Torok, E Extraction of Cataract in the Capsule by a Slight Modifica- 
tion of the von Graefe Method, Tr Am Ophth Soc 14 482, 1916 

18 de Grosz, E Quelques mots sur la technique de I’extraction intracapsulaire 
de la cataracte, Ann d’ocul 175*320, 1938 
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with the hook below and counterpressure above, and the cataract is made 
to tumble and to be delivered lower edge first 

While on the whole the advantages of the tumbling maneuver have 
been accepted by most operators, it is generally believed that the hold 
of the forceps on the anterior capsule should be maintained throughout 
the operation I have shown that the greater resulting leverage which 
was thereby exerted on the capsule of the lens during the tumbling 
maneuver resulted in a greater frequency of rupture of the capsule, 
particularly in nonpliable cataracts 

Recognizing the value of the tumbling maneuver, and realizing the 
difficulty of delivering hard lenses as tumblers solely by pressure from 
without. Smith, in 1926, modified his method as follows A squint 
hook was first applied over the sclera at 6 o’clock, and with pressure 
the tension of the vitreous was raised to the point required for dis- 
location To prevent the lens from moving to the middle of the incision 
and the zonule giving way first at this point, a broad spatula was placed 
on flat over the incision, which closed the incision and kept the lens 
from shifting upward The hook was then pressed straight back over 
the sclera below, to make the zonule give way at this place The lower 
border of the lens tumbled and came forward, swinging about a trans- 
verse axis The pressure was then partly relaxed, and the hook pushed 
the cornea in below and behind the lens The spatula was removed 
from the area of the incision above, and the lens then slowly appeared 
With the soft cataract this spatula maneuver was not necessary, as the 
lens molded and readily made its exit Smith expressed the opinion 
that this method of extracting hard and soft lenses as tumblers would 
replace all methods of intracapsular extraction with vacuum spoon or 
forceps 

Sinclair devised another way to prevent the upper edge of the lens 
from coming forward before the lower edge is dislocated, by using a 
capsule forceps with a fenestrated flange at the base of the branches 
The heel gives support to the scleral lip of the wound during the first 
stage of dislocation of the lower margin of the lens This support is 
released as soon as the subluxation of the lens has been accomplished, 
1 e , when the lower part of the lens is seen to rise into the pupil 
External pressure is applied over the sclera 2 mm below the limbus by 
a special instrument called a repositor (a wire grid) When the lens is 
subluxated, the direction of pressure is changed, and the direction of 

19 Knapp, A On Methods of Dealing with Capsule in Cataract Extraction, 
Arch Ophth 50 115, 1921 

20 Smith, H New Technique for Expression of Cataractous Lens in Its 
Capsule, Arch Ophth 55 213, 1926 

21 Sinclair, A H H Intracapsular Extraction of Cataract, Tr Ophth Soc 
U Kingdom 52 Ivii, 1933 
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traction becomes somewhat oblique with lelease of piessuie with the 
flange In my hands this maneuver led moie frequently to rupture of 
the capsule 

Mendoza found that m the mtiacapsulai extraction there is danger 
of the cataiact slipping into vitreous on the operator’s attempting to 
grasp the capsule To prevent this, he exeited pressure with the knee 
of the forceps against the upper margin of the incision as the hook was 
applied below The lens \\as then caught between the forceps and the 
hook, and the capsule was easily seized 

Smith objected to any capsule forceps because it was not flexible 
and was apt to fail during the operation, by tearing the capsule or by 
losing its grip He was not in favor of any attempt to pull out the lens 
by mam force, as a strain put on the suspensory ligament all around 
could not succeed in subluxating the lens In the intracapsular extrac- 
tion the lens must s^\lng on a transverse axis so as to concentrate the 
strain on one or two points When the ligament has given way at one 
point, the lens can then be dislocated from the hyaloid fossa, and then 
only can it be removed from the e3'e It is impoitant to stress that m 
all dislocations the vitreous, in its hyaloid membrane, is made to press 
forward and thus ruptuie the attachment of the lens to the suspensory 
ligament 

Verhoeff,'® in 1927, published the following ingenious method of 
intracapsular cataract extraction After the section, external pressure 
on the lens was made below, thus causing the head of the lens to tilt 
forward, and the capsule was grasped at its upper equator The lens 
was straddled on its anterior and posterior surfaces with a special for- 
ceps, shaped like a ring To do this, the anterior zonular fibers must 
be ruptured The lens was then rotated from side to side and the 
remainder of the capsular attachment ruptured Moderate pressure was 
exerted at the lower limbus below with a special ring-shaped expressor 
while maintaining the grip with the forceps, and the cataract in its cap- 
sule was then slowly extracted head first The anterior displacement 
of the cataract and the grasping of the capsule were facilitated when an 
iridectomy or a meridional iridotomy was practiced 

In the Verhoeff operation the grasping of the upper margin of the 
cataract was easiest m the immature cataract The capsule ruptured 
most frequently at time of delivery, then, after the usual extraction of 
the nucleus and cortex, the capsule was separately seized and extracted 
During extraction the lens must be pressed against the posterior margin 

22 Mendoza, R Die Kataraktextraktion in der Kapsel nach Elschnig, Zen- 
tralbl f d ges Ophth 27 169, 1933, La extraccidn de la catarata en su capsula, 
segun Elschmg, Arch de oftal hispano-am 32*85, 1932 

23 Verhoeff, F H New Operation for Removing Cataracts with Their 
Capsules Tr Am Ophth Soc 25 54, 1927 

24 Verhoeff, F H Lens Expressor, Tr Am Ophth Soc 28 305, 1930 
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of the incision to hold the vitreous back and to avoid its loss The dis- 
location IS effected piincipally by ti action and by moving the forceps 
from side to side, but countei pressure is impoitant, as without it the 
capsule IS apt to ruptuie 

Lindner followed Verhoeff’s pioceduie, and, after exposing the 
upper equatoi of the lens and giasping it with the Verhoeft forceps, 
extracted the lens with traction and counterpressure This author used 
a modified Suaiez-Mendo7a suture and a penpheial iiidectomy 

Kirby attempted a prehminar}'' dislocation below, according to 
Smith’s method , the cornea was then retracted v ith a suture to pei mit 
direct inspection, the capsule was grasped above, and extraction fol- 
lowed with pressure below, according to the Verhoeft method Kirby 
also developed a method of diiect rupture of the zonule by stripping it 
from its attachment to the capsule and used it when he found the zonule 
resistant 

Elschnig combined the procedure of forceps traction on the capsule 
after dislocation below and tumbling of the lens With his many publi- 
cations, he added greatty to the intioduction of the intracapsular forceps 
operation Elschnig’s additions to the mtracapsiilai operation consisted 
in a retrobulbar injection and a superior rectus suture His forceps is 
a modified Kalt type, and he practices a buttonhole iridectomy 

In Arruga’s operation the capsule is grasped with his special for- 
ceps as low as possible, beneath the nis ^\lth an opening of 4 mm 
Traction is exerted upwaid and laterally The nearer the periphery of 
the lens the traction is made, the more likely will be the zonule to tear 
Arruga uses a curved hook, but makes very little counterpressure, and 
uses the hook only to follow up the lens as he draws it out of the section 
Immediately after the section and after two peripheral iiidotomies, the 
sutuie IS put in at 12 o’clock At the conclusion of the operation, t\\o 
additional sutuies are placed, and the ins is replaced Arruga claimed 
that he ruptured the capsule m onty from 3 to 4 per cent of cases He was 
able to remove lenses with his method in persons 30 years of age (zon- 
ular cataract) Loss of vitreous occuried in from 3 to 4 per cent of 
the cases 

Operators vary on the importance of traction with the forceps as 
compared with external pressure with the hook oi other instrument in 
subluxating the lens Smith stated the opinion that more reliance should 
be put on pressure with the lens hook and less on ti action with the 
forceps It IS self evident that too much traction or too strong a grip 

25 Lindner, KL Ueber Abanderungen der intrakapsularen Staroperation, Ber 
u d Versamml d deutsch opbtb Gesellsch 52 392, 1938 

26 Kirby, D B Development of System of Intracapsular Extraction of 
Cataract, Am J Ophth 27 124, 1944 

27 Arruga, H Les details techniques de I’extraction mtracapsulaire du 
cnstallin. Bull et mem Soc franq d’opht 46 270, 1933 
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with the forceps ruptures the capsule, while vitreous prolapses more 
leadily from pressuie than fiom ti action The i elation of traction to 
external pressure m the maneuver of subluxation has been expressed 
b)^ seveial authors as follows Davis employs 95 per cent pressure and 
5 per cent pull, Cradle, 80 per cent pressuie and 20 per cent pull, 
Galley uses more pressure than pull, while Lagrange and Spaeth use 
only traction Arruga depends principally on traction and uses the hook 
only to follow up the lens as it is drawn out of the section Verhoeff 
subluxates by torsion and traction In my opinion, the forceps should 
hold the cataract vith gentle traction while the external pressure with 
the hook succeeds in effecting the subluxation, as traction is more 
hkety to rupture the capsule than pressure 

It IS essential to realize the importance of patience in this operation, 
since it IS a procedure that takes much longer than the usual extra- 
capsular operation The subluxation must be done very slowly so as 
to allow the molding of the cataract, especially when operating with a 
round pupil, and the percentage of successful intracapsular subluxations, 
without rupture, will be greatly increased 

ACCESSORY STEPS 

There are a number of accessory steps which, m the intracapsular 
operation especially, have added greatly to the facility and safety of 
the operation 

Akinesia — While akinesia is important in every form of cataract 
operation, it has demonstrated its worth particularly m the intracapsular 
procedure, as control of the eyelids is essential to the safety of the 
operation Smith made an important contribution to the intracapsular 
technic by devising a method of retracting and controlling the lids with 
the aid of a specially trained assistant, which was described as follows 
On completion of the section the speculum was removed, the upper lid 
was drawn forward from the eyeball with a large, blunt-tipped tenotomy 
hook, and with the fourth and fifth fingers of the same hand the eye- 
brow was pushed up, so that the orbicularis action was controlled The 
lower lid was pulled down with the index finger of the other hand This 
maneuver was then simplified with the use of the Fisher retractors 

A means of inducing temporary paralysis of the orbicularis muscle 
was devised several years ago by van Lint and O’Brien , this has led 
to the two methods which are now in general use The first method 
consists in a submuscular injection of the eyelids with an anesthetic 
agent It is not always possible to obtain a complete effect with this 
procedure, and the edema of the lids is apt to get- in the way of the 

28 van Lint Astigmatisme post-operatoire dans I’extr action de la cataracte 
avec glissement de la conjonctive, Ann d’ocul 151 418, 1914 

29 O’Brien, C S Akinesia During Cataract Extraction, Arch Ophth 1 447 
(April) 1929 
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operator The blocking of the seventh nerve at the stylomastoid foramen 
( Wright, Heuven and Campos) was an improvement but was not 
sufficiently simple for general adoption 

O’Brien’s method, which consists m a deep injection anterior to 
the condyloid process, has given good results when the technic was 
mastered and the procedure given time to act The eflect of the O’Brien 
method is so complete that after the operation care must be taken to 
close the palpebral opening This form of akinesia should be used not 
only in cataract operations but in every proceduie m which it is neces- 
sary to throw the circumorbital musculature out of action With the 
aid of these more perfect procedures of anesthesia, the speculum need 
not be removed after the completion of the section and, in the absence 
of complication, can be left in place until the end of the operation 

In addition to the local anesthetic, a subconjunctival injection is desir- 
able to anesthetize the ins This is best done under the superior rectus 
muscle, so as not to obstruct the area of section A retrobulbar injection 
IS used by many surgeons to anesthetize the ciliary ganglion This 
increases the anesthesia of the eyeball and often weakens the action 
of the mfeiior rectus muscle, which is desirable, as the turning down 
of the eyeball during the mtracapsular operation is not without danger 
The retrobulbar injection may cause a softening of the eyeball, which 
in the opinion of many surgeons is favorable, as it reduces the tendency 
to prolapse of the vitreous If this softening is extreme, however, the 
proper conduct of the operation may be interfered with, so it is best 
to give the injection just befdre the operation To avoid hemorrhage 
into the orbit, this injection should be made close to the eyeball, and not 
deep into the orbit 

Supei 107 Recftts i'utio e — Placing of such a suture is another step 
which IS often of great help, as it is the only way to direct the eyeball 
downward without making the edges of the wound gape This device 
of Angelucci and Blaskovics w as applied by Elschnig to the mtracapsular 
operation It is self evident that the suture must go through the tendon , 
a long-toothed forceps is needed to do this, after a preliminary injection 
of an anesthetic into the muscle has been made, as this step is otherwise 
painful I have found that this suture,, if attached to some fixed object, 
increases the intraocular pressure and may be in the way, so I prefer 
to leave the suture loose, ready to use w'hen it is necessary to direct 
the eye down, as in thieatened prolapse of the vitreous The insertion 
of the suture late in the operation is obviously difficult 

h idectomy — ^The question of iridectomy has been answ'ered in a 
number of ways A complete iridectomy undoubtedly makes the grasp- 
ing of the capsule with the forceps easier, and it also is the best pre- 

30 Wright, R E Akinesia During Extraction of Cataract Arch Oohth 
2 691 (Dec ) 1929 
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ventive of prolapse of the iris, which in the intraocular operation is an 
especially unpleasant complication, in the presence of any complication 
duimg the operation the old rule of performing an iridectomy holds 
tiue Aside fiom the resulting optical imperfection, with increase of 
glare, and the cosmetic objection, the gieatest drawback of iridectomy 
m the mtracapsular operation is that it allows the vitreous to come for- 
ward after the extraction of the lens, and this favors the vitreous becom- 
ing attached to the cornea or entangled in the incision, with consequent 
serious complications Most of my mtracapsular operations were done 
with complete iiidectomy, though I realize now the correctness of the 
last-named objections 

Buttonhole Iridectomy — To obviate the loss of a round pupil in 
cataract surger}’-. Chandler, of Boston, m 1890, suggested a peripheral 
buttonhole iridectomy This became known m European literature as 
the Pfluger-Hess procedure and is now used by many mtracapsular 
operators Some operators made from one to three peripheral openings 
m the ins Peripheral iridectomy has greatly succeeded m preventing 
prolapse of the iris and preserves the optical advantages of the round 
pupil 

Ii idotomy — The buttonhole iridectomy was replaced by some oper- 
ators with iridotomy This consists in making a small equatorial incision 
at the root of the ins with the ordinary fine-pointed or the de Wecker 
scissors This step was especially advocated by Dimmer and was later 
adopted by Elschnig in his mtracapsular technic Some surgeons think 
that the resulting opening is not large enough to prevent prolapse Its 
one objection is that it is not always easy to perform, and the possibility 
of cutting into the vitreous is always present This injury to the vitreous 
may explain some of the complications which develop in otherwise 
uncomplicated extractions, such as low grade inflammatory reactions, 
of which the updrawn pupil is the most striking The buttonhole iri- 
dectomy or iridotomy can be done before or after the extraction of the 
lens, this step is more easily and more safely performed before the 
extraction of the cataract, and with the tumbling maneuver the lens is 
not caught in the coloboma of the iris 

In addition to the administration of sedatives, these steps have 
greatly succeeded in making the operator independent of the patient’s 
cooperation and have removed many of the dangers of the cataract oper- 
ation 

Corneal Sutures — These were very slow in adoption Elschnig,®^ 
speaking of wound sutures, commented on how slowly ophthalmic sur- 
geons adopt advances in general surgery Czermak,®^ in 1888, was 

31 Elschmg, A Ueber die Naht bei der Altersstaroperation, Klin Monatsbl 
f Augenh 76 30, 1926 

32 Czermak, W Ueber Extraction der Cataract ohne Iridectomie mit Naht 
der Wunde, Wien klin Wchnschr 1 592, 1888 
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probably the first to pass a sutuie through the cornea and sclera on 
both sides of the center of the incision after making the section He 
abandoned the method on account of infection and prolapse of the ins 

After a number of years, interest in suturing slowly developed, and 
the necessity of the sutures passing through the corneal and scleral 
tissues in order to obtain exact coaptation of the wound surfaces with- 
out overriding is now geneially recognized The sutures must not cause 
traction or deformity of the eyeball 

The methods of suture can now be divided into those in which the 
sutures are applied before and those in which they are applied after 
completion of the section The first type apparently oiiginated with 
Suarez de Mendoza, who made an external incision in the cornea and 
then introduced a suture through both edges of the wound, subsequently 
completing the section in the line of the incision 

In 1894, Kalt suggested a much simpler method b} passing before 
the section a vertical suture through the superficial layers of the cornea 
1 mm below the limbus and 3 mm above, horizontally through the 
episcleia and conjunctiva , the section was then made between the sutures 
In the method of Liegard,®'^ at the beginning of the operation a parallel 
horizontal suture was passed at the upper corneal margin and through 
the conjunctiva and episclera above Elschni^®® used this method in 
cases of threatened loss of vitreous and of liLxatcd cataract Stallard 
described a suture similai to Liegard’s Cornet regarded an intra- 
capsular extraction without sutures as inconceivable and used the Gomez- 
Marquez suture, which is like Halt’s 

The suture methods applied after completion of the section are 
more or less the same A simple and satisfactory method consists in 
passing the sutures through the conjunctival flap and the superficial 
layers of the cornea and of the sclera These sutures are then returned 
through the conjunctival flap on emergence and, besides producing a 
firm closure of the wound, insure a conjunctival protection to the section 
From one to six sutures are inserted, accoiding to the views of the 
operator 

33 Suarez de Mendoza La suture dc la cornee dans I’operation de la cataracte. 

Arch d’opht 9 444, 1889 \ 

34 Kalt, E On the Corneal Suture in Cataract Extraction, translated by 
H Knapp, Arch Ophth 23 421, 1894, Bull Soc d’opht de Pans, 1894, p 118 

35 Liegard, H Une modification au procede de suture de la cornee dans 
I’operation de la cataracte, Ann d’ocul 149 119, 1915 

36 Elschnig, A Staroperation mit Naht, Klin Monatsbl f Augenh 75 775, 
1925 

37 Stallard, H B Corneo-Scleral Suture in Cataract Extraction Bnt J 
Ophth 22 269, 1938 

38 Cornet, E D’une suture provisoire de secunte pour I’extraction capsulo- 
lenticulaire de la cataracte, Ann d’ocul 175 322 1938 
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The study of suturing led to an impiovement in needles, in the 
suture material and in the necessary instruments Kalt and Barraquer 
introduced especially fine needles, which requiied a delicate needle 
holdei Atiaumatic needles were then devised, making the procedure 
easier A suitable fine forceps was desirable 

On the other hand, several voices were heard (that of Imre and 
otheis) which proclaimed that sutures weie superfluous and troublesome 
and that their removal was not always simple 

Three methods of suturing are now in use m the United States and 
show that the pieoperative method of suturing is at present the favorite 
Verhoeff devised a tunneling suture, in which a scleral incision 
IS made at the limbus after a conjunctival flap has been dissected down , 
two sutures are introduced, each making a track in the sclera The 
incision IS then made which cuts the sutures, and new sutures are then 
passed through the old tunnels This technic undoubtedly succeeds m 
accurate coaptation but is complicated and prevents freedom m making 
the corneal section 

McLean, after dissecting down a conjunctival flap of 5 mm , makes 
a tangential incision partially through the sclera at the limbus Two 
sutures aie passed through the conjunctival flap, reversed, they are 
passed thiough the sclera above and come out in the scleral stroma at 
the cut section The sutures are continued thiough the corneal stroma 
and emerge just beyond the base of the conjunctival flap The sutures 
are drawn to one side, and the usual section is made with a cataract 
knife in the line of the external incision This insures that the section 
is alwa}s in the limbal plane and that the sutures go sufficiently deep 
into the sclerocorneal tissues The sutures close the incision tightly, 
and the anterior chamber starts to reform very soon 

Bracken uses a double-armed suture, which takes a horizontal 
bite of 4 mm in the cornea just below the limbus After section, both 
terminal threaded needles are passed vertically through the deep epi- 
scleral tissue above the incision, at 11 and 1 o’clock, and the strands 
are loosely tied After the delivery of the lens, the suture is immedi- 
ately tightened, especially in the presence of any complication Addi- 
tional sclerocorneal sutures are passed at 10 and 2 , o’clock These 
sutures insure a quick reformation of the anterior chamber 

The suture applied before the incision renders the incision more 
difficult, freedom in making the section is interfered with, the ins is 

39 Verhoeff, F H Corneoconjunctival Suture for Cataract Operation, Arch 
Ophth 56 137, 1927 

40 McLean, J M New Corneoscleral Suture, Arch Ophth 23 554 (March) 
1940 

41 Bracken, F Complications Incident to Simple Intracapsular Extraction 
Some Procedures Designed Toward Prevention, Arch Ophth 34 427 (Nov -Dec ) 
1945 
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apt to fall before the knife, with the early escape of aqueous, and the 
necessary enlargement of the section with scissois is not desirable 
Sutures can be readily applied after the section, but especially sharp 
needles and suitable instruments are essential Whatever suture method 
is used. It IS imperative that nothing be done to interfere \\ ith healing , 
namely, there must be no traction of the flap and no constriction of the 
tissues , in short, the suture must be accurately applied 

A final point on the subject of sutures is their occasional difficulty 
of removal, though frequently they fall out of themselves Absorbable 
surgical gut sutures are now being used by some operators, but this 
substance seems to be more irritating than silk Finally, it must be 
lemembeied that sutures are an additional test of asepsis 

An accurate and early closing of the incision is undoubted!) a great 
step in advance m the aftei -healing of the cataract operation It pre- 
vents many of the complications that fiequently impair the success of 
the cataract exti action, such as prolapse of the ins, which, though not 
entirely prevented, is greatly reduced, and hyphema is definitely less 
frequent The advantages of the early reformation of the anterior cham- 
ber will be taken up later The suture is also of value in piesentation 
of vitreous and in this instance must be tied immediately 

To insure further early restoration of the anterior chambei, either a 
solution of sodium chloride or air can be injected into the chamber at 
the conclusion of the operation This counteracts any tendencv to ante- 
rior adhesion of the hyaloid membrane or of the iiis Some operators 
prefer the saline solution to air, since a much firmer closuie of the 
wound IS necessary to retain the solution 

INSTRUMENTS 

A number of suction apparatus have been devised, beginning ^vlth 
the first, by Hulen, Barraquer and Stoewer , simpler instruments were 
suggested by the Greens, Dimitry, Arganaraz, Rochon-Dinigneaud, 
Castroviejo and others, which avoided the complicated machinery and 
resulting difficulties of the pneumatic pump They all succeeded m taking 
a grasp of the capsule in certain cataracts (intumescent and morgagnian) 
which offered difficulties for the forceps 

Capsule Foi ceps — The capsule forceps must grasp the capsule in all 
varieties of cataract and preserve a firm hold without tearing the cap- 
sule The first forceps used for the intracapsular operation \\as the 
Manolescu model, which was constructed like the com ex curve of a 
blunt-tipped ins forceps In 1909 Kalt devised a forceps on the Terson 
model with a blunt, bifurcated tip foi the extracapsular extraction, with 
the purpose of tearing out a laige piece of the anterior capsule I began 
to use this forceps, in 1910, in the intracapsular operation and con- 
tinued to use it until the Ariuga forceps appeared, the Amiga model 
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was bettei, as it did not teai the capsule so easily The Kalt forceps 
soon became populai as the mtracapsulai operation was taken up nioie 
generally, and it was modified in many ways Other capsule forceps 
carry the names of Elschnig, Gieen, Sinclair, Lagrange, Imie, Blasko- 
vics, Davis and Airuga 

The latest Airuga foiceps has the following charactei istics * The 
approximation of the two tips is peifect, and the pressure on closing 
the branches is uniform at all places, the margins neither cut nor are 
too round The pressuie up to the point of aiiest is not stiong enough 
to tear the capsule The grooves on the intei nal surface of the branches 
are an important addition, as they aid m grasping a tense capsule, the 
tip IS also more pointed, and the blades form a notch posteriorly, so 
they do not take hold of the capsule neai the centei of the lens, a tech- 
nical point which usually interferes with the tumbling of the lens The 
operator’s fingers should be applied at the center of the foiceps so as 
not to use too much force Ariuga claimed that if the foiceps is in 
good condition and the technic is correctly followed, 90 pei cent of the 
lenses should be subluxated 

It is well to remember that the forceps must take a fiim hold at one 
point in order to concentrate traction on only a few of the meridional 
fibers As soon as the initial tear has taken place, the sepaiation of the 
remaining fibers is easily accomplished The foiceps must be small, as 
It has to find a place in the anterior chamber in addition to the tumbling 
lens if the operation is completed by ti action It has seemed to me, in 
the application of the forceps, that the broader the hold of the capsule 
and the larger the piece of the capsule seized, the greater the piospect 
of the forceps slipping But if a smaller bite is taken on tilting the 
handle of the forceps forward, the capsule is more easily toin When 
a broader grasp is taken, the upper meridian is more pulled on oi dis- ' 
torted as the lens tumbles, and lupture of the capsule is moie likely 
A small bite concentrates on only a few meridional fibers but it has 
the great disadvantage that it tears the capsule if the capsule is a 
weak one 

Csillag^^ constiucted a forceps that giasped the capsule in a hori- 
zontal fold, to avoid excess tension in the tumbling maneuver Rotth 
and Klein ^ expressed the belief that for the success of the mtracapsular 
operation it is necessary that the capsule be giasped with the forceps 
and that the capsule be stronger than the zonule These authors 
expressed the hope that when the ideal forceps is constructed the num- 
ber of capsules which cannot be grasped will be reduced to a minimum 
At the same time, the relation between the strength of the capsule and 

42 Csillag Querfalte fassende Starpinzette zur intrakapsularen Starextrak- 
tion durch Sturzen, Klin Monatsbl f Augenh 93 375, 1934 
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the zonule remains an important factor If the zonule is very resistant, 
danger to the ciliary body is avoided because the capsule ruptures The 
thickness of the capsule is of great importance 

Spccnlwn — This is an important instrument in the intracapsular 
operation It must be light , it must protect the lashes , it must be easily 
removable with one hand I have alwa>s used the model devised by 
Koster, late professor of ophthalmology in Leyden This is a light and 
ingenious speculum made of piano wire After the section, in the prac- 
tice of many, the speculum is removed, and the lids are held apart by 
special retractors or by blunt hooks With advances in akinesia, it is 
practical to retain the speculum in place throughout the operation The 
Pretoii speculum has been ingeniously modified by Blaskovics, Olah'*'’ 
and Arruga It is well adapted for the intracapsular operation, as it 
holds the eyelids away from the eyeball by supports, but the instrument 
IS somewhat bulky and difficult to extiact in an emergencj 

It IS not necessary to describe the course m the cases of intracap- 
sular extraction The fieedom from reaction is well knowm , the c)cs 
remain singularly w'hite, and it is often unnecessary to instil atropine 
Anything that intei feres with the course of healing is usually a compli- 
cation that has occuned during the operation, and this subject wnll be 
discussed in the following section on complications 

COMPLICATIONS 

The complications of the intracapsular opeiation are to a certain 
extent dependent on the improper selection of the cataiact There are 
seveial forms of cataract wdnch lend themselves most leadily to the 
intracapsular exti action It is well to remember that with age the cap- 
sule thickens and the suspensory ligament atrophies As a result, a 
dislocation of the cataract in the young is impracticable, and the detei- 
mination of how much traction can be exerted without danger to the 
ciliaiy body is a matter for each operator’s experience Histologic 
changes have not been noted in the ciliary body on microscopic exami- 
nation ot eyes which have been operated on, though I have the distinct 
impression that cychtis has resulted in some of my cases in wdnch the 
subluxation was difficult 

The so-called intumescent cataract is an early cataiact in which the 
cortex IS sw'ollen, the capsule is tense and ofiers the greatest difficulty 
to a satistactory hold with the blunt forceps The forceps slips off, 
and if a grasp succeeds in holding, the thin capsule frequently i uptimes 
The seizure can be facilitated by tilting the handle of the forceps for- 
ward so that more of the points of the blades is engaged and a smaller 

43 Olah, E Technique of Preparing for Cataract Operation, Am J Ophth 
15 626, 1932 
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area of the capsule is seized, though this increases the likelihood of 
capsular rupture. 

It IS with cataracts of this type that the suction pioceduie is helpful 
The rupture of the capsule results in conditions found in the extra- 
capsular operation and becomes complicated if prolapse of the vitreous 
IS present. The sclerosed, or amber-colored, cataiact usually offers few 
difficulties, while the very frequent nuclear and posterior cortical cata- 
racts are the most favorable The hypermature (moi gagman) cataract 
IS often difficult to grasp, and the shrunken discifoim variety offeis httle 
resistance to the vis a tergo of the vitreous and is difficult to extract in 
the capsule ) 

In performing the intracapsular procedure, attempts at subluxation 
should be kept within reasonable limits If, on varying the direction of 
ti action and counterpressure, no result is obtained after a certain time, 
it IS well to desist and to change to the toothed forceps With cata- 
ract m the immatuie stage it is always best to wait until the anterior 
chamber is sufficiently deep to permit an adequate section, as there is 
nothing nioie important in cataract surgery, especially in the intracap- 
sular extraction 

Loss of Vitieons — This is the most important complication Much 
has been written minimizing loss of vitreous in the intracapsular opera- 
tion, but it cannot be sufficiently stressed that any disturbance of vit- 
reous is serious and should be avoided It is not the amount that is so 
important, it is the presence of the hyaloid membrane in the incision, 
which interferes with the normal healing of the incision and leads to 
inflammatory changes m the eyeball The more experience one gathers 
m cataract surgery, the greater respect one acquires for the vitreous 
The changes which the vitreous undergoes with age and as a part of the 
cataractous process may be a factor m prolapse of the vitreous 

It is an old clinical observation that loss of fluid vitreous is the less 
serious complication, though its amount cannot be controlled and the 
immediate closure of the wound with a tight suture is essential In cases 
m which the loss has been great and the eyeball has collapsed the injec- 
tion of saline solution has been practiced , by fllling out the eyeball, this 
facilitates the coaptation of the wound edges The loss of vitreous 
does not lead to detachment of the retina, but the ensuing inflammatory 
changes m the vitreous may form adhesions to the retina which, in 
pulling on the retina, detach it The occurrence of loss of vitreous m 
the intracapsular cataract extraction has unquestionably been reduced 
by advances which have been made m the accessory steps of the 
operation The immediate tying of the sclerocorneal sutures, m the 
opinion of many, is also of great benefit if the vitreous presents or is 
lost during the operation At the same time, the presence of sutures 
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may interfere with a clean excision of the prolapsed portion of the 
vitreous 

The importance of loss of vitreous during the cataract operation 
depends greatly on the stage of the operation m which the loss takes 
place In the mtracapsular forceps operation loss of vitreous generally 
occurs after the cataract has been extracted, and prolapse in this ter- 
minal stage does not require the introduction of an instrument into the 
eyeball, and the resulting inflammator}'^ changes are minimized Prolapse 
occurring during the operation or before the delivery of the cataract 
requires particular measures, which will be described in, the next para- 
graph In any case, the incision must be freed of Mtreous, so that the 
edges of the wound can close accurately, as a firm cicatrix is necessary 
to prevent late infection 

In nn analysis of 500 successive cases*' I find 42 cases of loss of 
vitreous These cases occurred as follows In the first hundred cases, 
16, in the second hundred, 9, in the third hundred, 7, in the fourth 
hundred, 5, and in the fifth hundred, 5 

The incidence of loss of vitreous gnen in reports of Elschnig Ver- 
hoeff, Arruga, Davis and others is about 5 per cent The improvement 
m my senes can be explained by better anesthesia and better technic 
In considering prolapse of vitreous, it is important to note in what 
stage of the operation the loss of vitreous occurred Thus, in my scries 
the loss occurred (1) directly after section in 5 cases, (2) during siib- 
luxation of the cataract in 12 cases, (3) after delivery of the cataract 
in 12 cases and (4) at the end of the operation m 12 cases 

Prolapse occurring directly after incision (stage 1) was usually due 
to a dislocated lens, and vitreous appeared in the anterior chamber 
during the incision This complication occurs as well in any type of 
extraction of cataract and so can be dismissed from this consideration 
Vitreous ^\as lost about equally in each of the other stages Prolapse 
during subluxation (stage 2) occurred ^\hen the capsule forceps dis- 
located the lens and ruptured the hyaloid membrane at the same time 
The rupture of the hyaloid membrane may take place in any part 
of the circumference, this was noted by the appearance of a black gap 
between the pupillary margin and the cataract and by the deepening 
of the anterior chamber When this occurs, the speculum should be 
replaced iMth retractors, the capsule of the cataract should be grasped 
again with the blunt forceps, if it has been released, and the dislocation 
completed below and the lens extracted, a piocedure which often suc- 
ceeds without additional loss of vitreous, or, if the capsule cannot be 
grasped, loop extraction is performed The rupture of the hyaloid mem- 

44 Knapp, A Complications of the Forceps Intracapsular Cataract Opera- 
tion Based on an Analysis of Five Hundred Succcssne Cases, Arch Ophth IG 
770 (Nov) 1936 
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brane may be due to the application of too much traction with the forceps, 
to an adhesion of the capsule to the hyaloid membrane or to an unex- 
pected mo^ ement of the patient 

In prolapse after delivery of the lens (stage 3 of the operation) the 
vitreous directly followed the lens as if it was adherent to it or because 
too much pressure was applied In the final stage (stage 4) the loss 
of vitreous occurred in the process of replacing the ins or of adjusting 
the conjunctival flap or on removing the speculum The relatively 
large number of cases of loss of vitreous in the last stage of the oper- 
ation was probably due to the fact that after extraction the vitreous 
body was deformed, extended forward and was thereby readily injured 
by the spatula 

Final vision in the cases with loss of vitreous in this series was as 
follows 20/20 in 6 cases, 20/30 in 17 cases, 20/40 in 5 cases, 20/50 
in 2 cases, 20/60 m 2 cases, 20/70 m 6 cases, 5/200 in 2 cases, percep- 
tion of hand movements in 1 case and perception of light in 1 case 
The poor \isual results were due in part to maculae corneae in 2 cases 
(vision of 20/70), to central choroidal changes in 2 cases (vision of 
5/200), to partial subchoroidal hemorrhage m 1 case (vision of 5/200), 
to atrophy of the optic nerve m 1 case (perception of hand movements) 
and to retinal detachment in 1 case (perception of light) 

Fortunately, in this type of intracapsular operation the amount of 
vitreous lost was small, the loss generally occurred after the delivery 
of the lens, so that no instrument was introduced into the eye and no 
trauma was done to the body of the vitreous, with resulting opacities 
and organizing bands The fear that detachment of the retina may fol- 
low loss of vitreous is not justified, the small amount of vitreous lost 
cannot be a factor unless opacities of the vitreous or other inflammatory 
reactions follow and cause changes in the structure of the vitreous which 
lead to detachment This phase will be taken up in the consideration 
of retinal detachment 

The loss of vitreous in the intracapsular operation is often followed 
by a characteristic deformity, i e , an updrawn pupil In fact, even 
when no vitreous is lost, the pupil may be distorted if in the cases of 
iridectomy care has not been taken to replace the ins pillars carefully 
The reason for the updrawn pupil is not always clear, but it can be 
assumed that an inj'ury to the vitreous has occurred, which has led to 
a cicatricial contraction of the vitreous and the adherent ins This may 
reach such an extent that the pupillary opening is obliterated and an 
indotomy is necessary Distortion of the pupil, according to Vannas, 
IS caused by entanglement of vitreous in the incision or entanglement 
of threads of a persistent pupillary membrane Kubic blamed it on 
traction of the zonular fibers in instances of disturbance of the vitreous 
The incarcerated vitreous undergoes fibrous degeneration and shrinks 
(von Sallmann) 
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Another complication is luptuic of the capsule during the c\ti ac- 
tion of the cataract Its se\erity depends on whethei the hyaloid mem- 
brane IS also ruptured and in what stage of the extraction the ruptuic 
occurs If rupture takes place befoic delivery of the cataract, the cap- 
sule has to be kept hold of, or anothei grasp must he taken If the 
rupture takes place m the terminal stage, the capsule usually can be 
easily exti acted after delivery of the cataract In my series this rupture 
occurred in 20 cases, the capsule was subsequently extracted in 18 cases 
^\lth satisfactory visual results When the capsule cannot be grasped 
and extracted, its retention need not be tioublesomc if the pupil is ficc 
and the capsule is not adherent to the section 

ludocychUs — After the intracapsular operation mild inflammator\ 
reactions are often due to slight trauma to the cihar} body or to the 
Mtreous body The bulging Mtreous in the pupillary aiea will be found 
studded wuth pigment granules Opacification of a protruding \itreous 
tissue, such as occurs after discission of the after-cataract in the extra- 
capsular operation, is unusual 

The complication of iridoc 3 'clitis was obseived in 33 of this senes 
of 500 cases Iridocyclitis occurred in the cases of intracapsular extraction 
just as an the cases of cxtracapsular extraction, but much less frequently 
in the former, as the infection aggravated by the cortical remnants and 
the capsular tags, wdiich are responsible foi man\ complications in the 
latter operation, is absent 

In my series I noted that there W’ere cases of mild iridoc\chtis , 
moderately severe iridocyclitis with synechia, updrawn pupil and thick- 
ened hyaloid membrane, and, finally, a severe form It is well known 
that after an intracapsular operation the pupil is easily dilatable, cor- 
tical remnants and inflammatory thickening of the capsule are absent, 
and posterior synechia and opacity of the hyaloid membiane rarely 
develop All the patients w ith the mild form i ecovered wuth good \ ision 
The patients with moderately severe invohement had posterior adhe- 
sions and a thickened hyaloid membrane, resultant vision was fair 
discission or indotomy was rarely necessary 

The severe form occurred in patients with poor geneial health and 
w'as observed in 5 persons It is characterized by the nonreformation 
of the anterior chambei and by the development of a persisting opacity 
in the deeper layers of the cornea and is accompanied with congestion 
and tearing This is followed by deep vascularization of the coinea 
all the symptoms of severe iridocyclitis, and, latei, glaucoma 

This serious condition, I feared, Avas due to exertion of too gieat 
traction on the cihaiy body when the subluxation was moie difficult 
than usual While this maj’- be partly tiue, a bettei explanation may be 
found in a condition with wffiich ophthalmologists have become moie 
familial in recent years, namely, a dowmgiow'^th of epithelium into the 
anterior chamber 
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This most interesting and serious complication of intraocular sur- 
gery requires further study, and, as its treatment is unsatisfactoiy, addi- 
tional care must be taken at the close of the operation to attain early 
film union of the sclerocorneal section 

Glaucoma — The infrequency of this complication following mtra- 
capsular operation is readily explained by the absence of anterior adhe- 
sions of the capsule to the incision, which is the usual cause of 
secondary glaucoma m aphakic eyes, though exceptionally glaucoma may 
follow an anterior adhesion of the hyaloid membrane to the posterior 
surface of the cornea or to the incision It is interesting to note that 
in cases in which a cataract developed in a glaucomatous eye and an intra- 
capsular operation was attempted the suspensory ligament was found 
to be brittle, so that the subluxation of the lens readily occurred, and after 
removal of the cataract m its capsule the ocular tension frequently 
remained i educed 

Trauma to the corneal etidothelium with the capsule forceps may 
cause the hyaloid membrane or the ins to become adherent before the 
anterior chamber is established, particularly in the tumbling maneuver, 
and glaucoma may result This form of glaucoma is always a difficult 
complication to deal with, that the section was too small is probably a 
factor in its development Another type of glaucoma occurs when the 
vitreous becomes adherent to the line of incision, and it is usually asso- 
ciated with adhesion of the ins and may also be due to an especially 
slow reformation of the anterior chamber Arruga stated the belief that 
glaucoma is due to the vitreous obliterating the angle of the iris and 
agreed with me that a peripheral adhesion of the ins may result from 
nonreformation of the anterior chamber and thus cause glaucoma 

This is another reason for accurate suturing of the corneal incision 
and the prompt restoration of the anterior chamber It is probable that 
the injection of air, or saline solution, into the antenor chamber at the 
close of the operation will help to prevent an anterior adhesion of the 
vitreous body, and in a secondary operation will help to prevent its 
reattachment (JIughes and Cole^®) 

Sugar observed, on gonioscopic examination in 8 cases of glau- 
coma following the mtracapsular extraction, that the angle of the antenor 
chamber \\as obliterated, just as in the cases of extracapsular extrac- 
tion, and there was a similar delay in the reformation of the anterior 
chamber 

Glaucoma was observed in my series in 12 cases In 3 cases it 
appeared at some time after the operation In 9 cases it had been 

45 Hughes, W L , and Cole, J G Technical Uses of Air in Ophthalmology, 
Arch Ophth 35 525 (May) 1946 

46 Sugar, H S Gomoscopy and Glaucoma, Arch Ophth 25 674 (April) 
1941 
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present before the cataract and \vas relieved by the cataract opeiation 
in 6 cases, and m 3 cases the glaucomatous condition persisted after 
the cataract operation and had to be treated by instillation of drops or 
operation 

The intracapsular exti action has taught the laluc of the prompt 
restoration of the anterior chamber This prompt restoration can be 
accomplished only by a clean section, which is free from entanglements, 
and by a firm union of the scleral and coineal surfaces of the uound 
with the aid of proper sutures 

Detachment of the Retina — The relatnc fiequency of detachment 
of the retina after *extracapsular and intracapsular operations has been 
a source of controvers}' I am convinced that this complication is less 
frequent after the intracapsular operation, a belief which is borne out 
by a consideration of the causes of detachment Organization of ^ iti eons 
bands does not follow the intracapsular operation, as it sometimes does 
after discission, this is probably explained by the relatne absence of 
inflammatory reactions m cases of intracapsular operation Formation 
of holes in the retina from lascular disturbance occurs in patients who 
have been operated on for cataract, just as it occurs in any old person 

Retinal detachment is a complication nhich is often attributed to 
loss of vitreous during the intracapsulai operation In my series of 
500 successive cases retinal detachment occurred in 6 In 1 ot these 
cases there was slight loss of vitieous at the time of operation The 
amount was smill, and, m my opinion, unless this inci eased the opacities 
in the vitreous it could not have been a factor Vision at first nas 
20/30, and the detachment occurred two months aftei operation Of 
the other cases, the period from the operation to the onset of the detach- 
ment was one year in 1 case, one and one-half years m 3 cases and 
two years in 1 case The condition present in all the cases was opacities 
of the vitreous, and I believe that the opacities, indicative of Ion giade 
cyclitis, were responsible for the detachment 

Arruga expressed the belief that detachment occurs moie frequently 
after the intracapsular operation than after the extracapsular opeiation, 
though I believe that he qualified this statement with respect to “myopic 
eyes ” I am not prepared to share this view, particularlj'^ since detach 
ment of the retina after the extracapsular operation is explained by 
injury to the vitreous, such as happens after too deep a discission, which 
forms organized bands and adhesions between the vitreous and the 
retina and leads to retinal detachment This condition does not exist 
in the intracapsular operation, no inflammatory changes occur in the 
vitreous after this operation unless vitreous is lost or cyclitis develops 

In considering the relation of loss of vitreous to letinal detachment, 
the amount of vitreous lost is an important factoi, as well as the length 
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of time after operation that the detachment occuiied It is conceivable 
that a large amount of Mtieous lost at opeiation might be a factor in 
causing detachment which occurred a short time after, but m 5 of the 
6 cases of detachment there was no loss of vitieous at operation and the 
detachment follow^ed from one to tw'O 3^ears after opeiation 

Arruga (m a personal communication) suggests that the vitreous 
body wdien it no longer is held back by the zonulocapsular septum 
extends forward and becomes more movable and that thereby traction 
on the periphery of the retina easily follow^s wuth formation of holes 
and detachment 

Changes in the Hyaloid Membiane — A peculiarity of the healing 
after the intracapsular operation is the persistence of blood on the hyaloid 
membrane m its natural color for months, frequently causing serious 
interference wuth vision 

A picture that lesembles a secondary cataract consists in thickening 
of the hyaloid membrane, wuth resulting interference wuth sight This 
IS an unusual sequel and may require a cautious discission after a suf- 
ficient length of time has elapsed 

COMMENT 

The amount of literature that has aiisen on the subject of the intia- 
capsular extraction is bewildering, but some general direction can be 
recognized The trend seems to be in favor of an operation m which 
a firm hold is taken of the capsule with the forceps without tearing it, 
concentrating the traction to one area and w-ith a hook or similar instru- 
ment exerting pressure externally at the lower corneal margin, in oi der 
to raise the vitreous pressure and to rupture the suspensory ligament 
at that point Smith thinks that the vis a tergo pi essure of the vitreous, 
and not direct trauma to the zonule with the hook, explains the rupture 
of the zonule 

After subluxation of the cataract, the exti action is completed with 
the aid of external pressure, by tumbling or by head-first deliveiy 
Many operators maintain the hold on the capsule throughout the oper- 
ation, but in my experience release of the forceps after subluxation of 
the cataract reduces the number of ruptured capsules The tumbling 
maneuver is favored except in the Verhoeff method In general, more 
reliance should be put on pressure with the lens hook and less on trac- 
tion with the forceps, but the operator must vary between traction and 
pressure according to the conditions present, and the best method 
depends on a delicate adjustment of these two procedures 

Preservation of a round pupil is desirable, as the ms tissue acts as 
a support for the vitreous body Firm closure of the section by deep 
sclerocorneal sutures insures prompt restoration of the anterior cham- 
ber Though the forceps method of intracapsular exti action is steadily 



28 


ARCHIVES OF OPHTHALMOLOGY 


gaming m popularity, attempts should be made to correct the difficulty 
m grasping some cataracts with forceps by improvement m technic and 
m instruments At present the Bai raquer method is the most appropri- 
ate for the mtumescent cataract 

ADVANTAGES AND DISADVANTAGES OF THE INTRACAPSULAR EXTRACTION 

The chief advantage of the mtracapsular cataiact extraction is that 
the operation is piacticable m the immatuie stage of the cataract 
Furthermore, the visual results are surely much better than after capsu- 
lotomy There ai e not many s)'stematic reports on successn e cases to fur- 
nish a comparison with the results previous!} obtained A\ith the 
exti acapsular methods In my series of 500 successive cases, the visual 
lesults \\ere 20/30 or better m 90 per cent, whereas the figures for this 
visual acuity m the cases of extracapsulai extraction langed from 52 to 
62 per cent 

The after-ti eatment is simpler and shorter, and no after-cataract 
operation is necessary The freedom from inflammatory reaction is 
striking and leaves no doubt about the role of retained cortex and cap^ 
sule m promoting an infection The iridocyclitis after the extracapsular 
opieration, the difficulties that arise in correcting the subsequent \isual 
disturbances and the secondary glaucoma are as tr}mg as any compli- 
cations that the ophthalmic surgeon encounters 

The disadvantages of the mtracapsular operation are that the opera- 
tion is more difficult and that there is greater frequency of loss of 
vitreous Granted the greater difficulties, there is no reason that the 
technic of the operation should not belong to eiery competent ophthal- 
mic surgeon 

De Saint Martin ■‘® found that conditions most suitable for mtia- 
capsular extraction are the immature nuclear or cortical cataract, phaco- 
sclerosis and the mature cataract Less suitable are the mtumescent 
cataract m which the capsule is tense and slippery, the hypermature 
cataract, the cataract with large nucleus and fragile capsule, the shrunken 
cataract and the cataract associated ‘w'lth tetany 

Smith stated that the mtracapsular extraction is a difficult oper- 
ation and capsulotomy is relatively easy and simple but that m skilled 
hands escape of vitreous is about the same m the two procedures I 
cannot agree with this statement, as loss of vitreous m capsulotomy 
should be practically nil, while the best statistics on mtracapsular cata- 
ract extraction give a loss m about 5 per cent 

Smith insisted on making a large enough section, even one of 190 
degrees Many operators fear a large section, not realizing that a small 
section means more pressure to dislocate the lens Smith stated that if 

48 de Samt-Martin, R L’extraction capsulo-lenticulaire de la cataracte, 
Bull et mem Soc frang d’opht de Pans 46 387, 1933 

49 Smith H Treatment of Cataract. Arch Onhtli 50 515 1921 
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the forceps technic is employed the hold with the foiceps must be veiy 
delicate lest it rupture the capsule and that most of the work should 
be done with the hook He suggested that if one feels for the corneo- 
scleral ring with the hook and pulls toward the patient’s feet, the lens 
^Mll always roll forwaid Hard cataracts are likely to burst on appli- 
cation of the forceps 

Elschnig,°° on reviewing his results with the vaiious mtiacapsular 
methods, came to the following conclusions He abandoned the Smith 
opeiation because an iridectomy was always necessary and the loss of 
vitieous was too great The Barraquer method was too difficult and 
caused too much loss of viti eous He was pleased with the f oi ceps oper- 
ation and recommended it for geneial adoption This maneuver suc- 
ceeded in 80 per cent of cases, in 10 per cent the capsule luptured, 
and in 10 per cent the foiceps did not take hold Of 468 cases from 
his clinic,®^ loss of vitreous occurred in 25 The capsule luptured m 
23 cases In 40 cases the pupil was drawn upward, glaucoma was 
observed m 5 cases, and detachment* occurred m 2 cases Elschnig did 
not legard exophthalmos or myopia as conti aindications, though in his 
opinion the mtumescent and adolescent cataiacts weie not suited 

Blaskovics expressed pi eference for the tumbling method With 
this technic, the maturity of the cataiact no longer needed to be con- 
sidered Bilateral operation was of great advantage for some patients 
and should not be discaided 

Wright said that the fact that ophthalmic surgeons fall back on 
capsulotomy when things are not quite right shows that they regaid 
it as a safer proceduie In his experience capsulotomy was freer fiom 
complications, especially m the postopeiative peiiod He used the 
forceps m the mtracapsular extraction and favoied the tumbling 
maneuver, for morgagnian and mtumescent cataracts he consideied 
phacoeresis (Barraquer) preferable 

Kadlichy found that one cannot pi edict the success of an intra- 
capsular extraction from the appeal ance of the cataract In a series 
of 200 cases, the operation succeeded with only 33 pei cent of the 
hypermature cataracts and with 32 per cent of the mtumescent cataiacts 

50 Elschnig, A Altersstarextraktion in der Kapsel, Ztschr f Augenh 75 1, 
1931 

51 Kubik Ueber die intrakapsulare Starextraktion nach Stanculeanu-Torok, 
Klin Monatsbl f Augenh 82 592, 1929 

52 Blaskovics Fortschntte auf dem Gebiete der Staroperation und Aenderung 
der Indikationen, Orvoskepzes 26 22, 1936, Zentralbl f d ges Ophth 37 58, 
1936 

53 Wright, R Lectures on Cataract, Am J Ophth 20 5, 1937 

54 Kadlich}^ R Kami man aus dem Aussehen der Katarakte die :Moglichkeit 
der intrakapsularen Extraktion erkennen Ceskoslov oftal 2 225, 1935 Zentralbl f 
d ges Ophth 36 614, 1936 
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In general, the intracapsulai method succeeded in 73 pci cent, and the 
extracapsular method was piacticed in 23 per cent The capsule could 
not be grasped in 15 per cent of cases, and it ruptured in 12 per cent 
Vitieous prolapsed in 3 pei cent 

In addition to the cataracts that Smith laid down as unsuitable 
for intracapsulai extiaction, such as congenital cataract and jinenile 
cdtai act in persons up to 30 years of age, Holland mentioned the 
laige, piomment “ox-eye” cataracts m full-blooded, plethoric, fat per- 
sons, cataiacts in apparently normal persons that resist legitimate 
pressure, cataracts in persons between 35 and 50 years of age m which 
the zonule has proved too lesistant, cataract associated with glaucoma, 
glaucomatous cataract and traumatic cataracts Such cataracts did not 
amount to 5 per cent of all types 

Accoidmg to ivugciueig, the advantages of the intracapsular 
extiaction weie a black pupil, free from cortex or capsule, a short 
convalescence, no inflammatory reaction and no secondary operation, 
while the only disadvantage was danger of loss of vitreous He stated 
that the foiceps extraction was the best method for the intracapsular 
' method In his experience, the tcchnic of intracapsular extraction w'as 
more difficult, but the \isual results weic better and the percentage 
of loss of Mtreous was small In cases ot incipient and immature 
cataiact, the cataract was firm and easily grasped and the lens had 
a good toim, facilitating tiie tumbling and final extraction of tlie lens 
In }outh the zonule was firm, in hypermature and m tremulous .ind 
morgagnian cataracts the zonule tore easilj and the lens might slip 
into the vitreous In mtumescent cataract the capsule tore easil} The 
hard and pigmented cataracts were not suited, while cataracts associated 
w ith mv opia, diabetes and heterochromic cvchtis and the nuclcai 
cataracts of glaucoma were all favorable 

In Barraquer’s opinion, intracapsular extraction by external 
piessuie (Indian method) caused rupture of the hyaloid membrane, 
prolapse of the vitieous, impaction or loss of vitreous w'lth late com- 
plications and iridocyclitis from lesions of the ciliary body and keratitis 
The forceps operation succeeded (1) when the cataract W'as soft and 
deformable, so that a fold m the capsule could be made, (2) w'hen the 
capsule w^as tough enough to resist traction at the place of the fold, 
and (3) wdien the zonular fibers had lost their elasticity and permitted 
tearing at their insertion on the cr3'stallme lens on gentle traction 
If these three conditions w'ere not fulfilled, (1) the capsule could not 

55 Holland, H T Some Contraindications to the Intra-Capsular Operation 
for Cataract Based on 8,000 Cases of Intra-Capsular Operation Indian M Gar 
57 296, 1922 

56 Kiigelberg, F Staroperation in der Kapsel, Zentralbl f d ges Ophth 
2G 564, 1932, Extraction of Cataract in Capsule Hvgiea 93 689, 1931 
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be grasped and theie was dangei of luxation, (2) a capsulotomy had 
to be performed and (3) the ciliary region was traumatized and the 
vitreous was deformed 

According to Barraquer, the poor results obtained by some opeiators 
with the suction method were due to incorrect technic and to an imper- 
fect apparatus Phacoeresis avoided the complications of the forceps 
operation, such as rupture of the capsule, prolapse of vitreous and 
secondary reactions To get the best results with the suction method, 
three conditions must be met The suction cup must be of suitable 
size, there must be correct dislocation of the lens into the anterior 
chamber by disarticulation from the hyaloid fossa, without injury to 
vitieous and to the pupil, and, finally, the cataract must be extracted 
from the anterioi chambei with the aid of the suction cup or by pressure 
on the coinea 

Complications listed against the Banaquei opeiation were opacities 
in the vitreous, detachment of the retina and late hemorrhages These 
were due to rupture of the hyaloid membi ane oi to impaction, i e , 
faulty technic Late iridocyclitis was due to traction on the ciliary 
legion (mcoriect management of the vacuum) Hyphema and hernia 
of the vitieous in the pupil have disappeared since Barraquer began, 
in 1936, to use the present sclerocorneal suture , these accidents resulted 
from minute openings in the deeper layers of the incision, with escape 
of aqueous under the conjunctival flap 

Arruga said that the eresiphake is a very delicate instrument, like 
any pneumatic apparatus, and that traction on the zonule cannot be 
limited The forceps was not suitable m cases of swollen cataract 
The capsule should be grasped in the peripheral part, so as to limit trac- 
tion to a very small sector of the zonule In extraction with the forceps, 
Arruga depended mostly on traction, and m his experience damage 
to the ciliary body from traction was unusual When the forceps did 
not take hold, he used the suction pump 

I have avoided head-first extraction and have found that two mam 
problems might present themselves m the intracapsular operation ina- 
bility to grasp the capsule and rupture of the capsule These problems 
should be solved with better forceps and with improved technic The 
cataract was operable as soon as the anterior chamber was deep 
enough to permit a satisfactory section and as soon as the patient 
was prevented from doing his work The elasticity of the zonule and 
the thickness of the capsule could not be predicted, except by the age of 
the patient Contraindications were the intumescent and morgagnian 
varieties Tumbling was the safest procedure, if the lens was not 
readily subluxated, an extracapsular operation was resorted to 

57 Knapp, A Certain Aspects of the Intracapsular Extraction of Cataract bv 
Forceps, Arch Ophth 16 419 (Sept) 1936 
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Ainslei coirectly stated that the mtiacapsulai e\ti action had 
gieat social advantages, as ft extended the indications foi opeiation, 
healing was more lapid and there was no after-cataiact, but that the 
operation was moie difficult The dangers ^\ele gieatl} lessened by 
impioved technic, such as akinesia Luxation failed in 20 per cent 
of his senes In cases of senility, dementia and complete mature cataract 
the author pi eferred the exti acapsular opei ation 

Degra/ia'^® found two mam objections to the foiccps opeiation 
(1) fiequent ruptuie of the capsule and (2) slipping of the forceps 
when the capsule was tense and smooth Though in Barraquei’s opeia- 
tion there were feA\ei ruptures and it was applicable to more tjpes 
of cataract, greater delicacy w'as neccssar) and loss of Mtreous was 
greater In the foiceps bpcration the technic was easiei, there was 
less loss of vitreous but a great number of capsules ruptiiicd and theie 
was a large number of unsuitable cases With both methods the post- 
operative convalescence was simple wnth the same excellent \ isual icsulls 
and a minimum of inflammator) reaction 

Degrazia expressed the opinion that in the forceps opeiation tearing 
of the zonular fibers occuired at the inseition in the cihar\ bod\ and 
frequently caused iridocjchtis On the other hand, m the suction 
method the zonular fibers w'ere toin at their capsular attachment 

Poyales®® rejected the Smith method and found the di aw back to 
Barraquer’s procedure to be the difficulty of exactly gaging the vacuum, 
which made the action of the pump uncertain The foiceps method 
W'as good w'hen the resistance of the capsule w'as stronger than that 
of the zonule 

Meller described the a anous complications of the intracapsular 
operation and stated his opinion that it w'as indicated onh m a care- 
fully selected group of cases Without underestimating the undoubted 
advantage of the successful intracapsular operation, he said that he 
hesitated to replace a peifectly safe piocedurc with a defimteh moie 
risky operation 

Kirkpatrick recognized the advantages of mtracapsulai extinction 
but concluded that the opei alive iisks and complications did not justify 
Its adoption, except in a few' selected cases pnncipalh on account of 
loss of vitreous 

58 Amsler, M De quelques operations ociilaircs, Schwcir mcci Wchnschr 
66 1268, 1936 

59 Degrazia, N C Ueber die Staroperation, Arq dm oftal 6 78 1939 
Zentralbl f d ges Ophth 44 628, 1940 

60 Poyales, F Die Totalextraktion der Katarakt, Ardi de oftal hispano-am 
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61 Meller, J Ueber den Anted der Wiener augenarzthdien Schule an der 
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Davis®- pieferied the combined exti action method and exti acted 
the lens by tumbling m 92 per cent of his cases , in the lest he exti acted 
the ruptured capsule sepaiately Rupture of the capsule was most com- 
mon 111 cases of a completely sclerosed lens. He used a special forceps,®^ 
with which a large area of capsule was giasped Loss of vitieous was 
6 per cent Hyphema occurred too frequently with any method of 
operation In his opinion,®'^ though the present tiend was towaid the 
mtiacapsular extraction with preseivation of the round pupil, this opeia- 
tion was neither the easiest noi the safest method of extraction. 
Dunmngton commented, in the discussion, that m operations with pres- 
ervation of the round pupil the giip of the sphincter of the iiis and 
the thin diaphragm of ins tissue weie the retaidmg factors m prolapse 
of the vitreous, though the complications, when they did happen, were 
seveiei The featuie m favor of a complete iridectomy ovei the lound 
pupil opeiation was the less frequent luptuie of the capsule 

Pi eseivation of the Round Pupil — The advantages of pieseivation 
of the louiid pupil are well known, though iridectomy may be advisable 
111 cases of chronic iritis and of glaucoma, in cases m which the pupil 
does not dilate and prevents the passage of the lens and, finally, in 
cases m which cooperation m the after-treatment on the pait of the 
patient cannot be depended on The preseivation of a round pupil 
prevents the presentation of vitreous after the extraction, though the 
vitieous becomes deformed from the i eduction of the intraocular 
piessure This prevention is brought about by the intact iiis tissue 
and the grip of the pupillary sphincter, undoubtedly inci eased by the 
customary use of physostigmme at the conclusion of the operation The 
beneficial effect of the pieseivation of a lound pupil m i educing the inci- 
dence of loss of vitreous has been obseived by a number of operators 

Hughes and Owens,®® in a senes of intracapsulai extractions with 
corneoscleral suture, showed that the loss of vitieous was i educed fiom 
14 5 and 12 7 per cent, in cases with iridectomy, to 2 7 per cent, m the 
cases in which the intracapsulai exti action was done with round pupil 
This striking i eduction m loss of vitreous must also be attiibuted to 
impioved technic In Biacken’s experience, the loss of vitieous was 
much reduced when operating with the lound pupil, in at least three 
fouiths of the cases 

62 Davis, F A Personal Experiences with Intra-Capsular Cataract Extrac- 
tions, Arch Ophth 19 867 (June) 1938 
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Sutures — According to most operators, sutunng has almost done 
away with prolapse of the ins, but opinions aie not so uniform on the 
pievention ot hyphema 

Leech and Sugar,®® m comparing the results in cases in which 
deep sclei ocorneal sutures were used with those m cases in which no 
sutures oi only conjunctival sutures were used, concluded that m the 
former the number of cases of prolapse of the ins and of hyphema 
were reduced and the anterior chamber was reformed earlier When 
prolapse of vitreous occuried during the operation, further loss was 
prevented by closing the w'ound securely after delnery of the lens 
The patients were allowed up earlier and weie given greater freedom, 
and restlessness w'as not so dangerous The authors found most suit- 
able the t}pe of suture which was placed prior to making the corneal 
incision, and their suture is similar to the one described by Stallard 
Barraquer also noted that his results w^cre much improved after using 
corneoscleial sutures 

Piompt Rcjormaiion oj the Anterior Chambc) — It has been shown 
how important is the prompt restoiation of the anteiior chamber, in 
prevention of several serious complications, and how tins can be much 
facilitated by proper suturing, which thus becomes an impoitant step 
in the opeiation Some operators even speak of a w'ater-tight anterior 
chamber, and one beginning to reform before the end of the operation , 
others regularly find the chamber reformed on the following day 
The injection of air, oi saline ^Solution, is an important adjunct 

The complications ascribed to the slow reformation or nonreformation 
of the anterior chamber are due to interference w’lth the intraocular 
circulation, w'hereby anterior peripheral adhesions of the iris de\elop 
or the hyaloid membrane of the vitreous body becomes adherent to the 
corneal endothelium, and glaucoma results Another, very serious, 
complication is the downgrow'th of epithelium into the anterior chambei 
Late Results — It has been claimed that the intracapsular operation 
unduly traumatizes the eye, displaces the pupil and causes degenerative 
changes m the vitreous which damage the eye To investigate these 
important claims, it seemed best to reexamine patients several years 
after operation I was able to follow' the course of 85 patients from 
ten to fiften years after operation and found that 16 patients w'ho 
had died had retained good vision, as shown at the last examination 
or as reported by relatives Fifty-seven patients were reexamined, 
and It w’as found that vision was as good as after the operation or that 
it had improved , 5 of these patients had had slight loss of vitreous 

66 Leech, V M , and Sugar, H S Reduction of Post-Opentne Complication': 
in Cataract Operations with Corneo-Scleral Sutures, Arch Ophth 21 966 (June) 
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67 Knapp, A Late Results of Intracapsular Cataract Extraction, Arch 
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In these 57 patients, the coinea was perfectly clear, there was no 
iipdrawing of the pupil and the coloboma of the ins was regular except 
m a few with slight distortion of the pupil fiom posterior synechia or 
from anterior adhesion of one pillar, due to piolapse of the ins or loss 
of vitieous 

The conditions for the examination of the vitreous m the cases of 
intiacapsular opeiation were perfect, and the vitreous was found to be 
unusually clear There is no question that the vitreous was much freer 
fiom opacities than m the cases of capsulotomy This was to be 
expected from the greater fieedom from iridocyclitis in the cases of 
mtracapsular operation In general, these late results showed that if 
the primary result was good excellent vision was retained, as found 
on reexamination ten or fifteen years after operation, there were no 
evidences of degeneration of the vitreous or of any other lesions, and 
the patients had surprisingly little trouble from their eyes 

Baring of th£ Vitreous — The mtracapsular cataract extraction has 
given ophthalmologists an opportunity to study a new clinical picture, 
namely, the baring of the anterior surface of the vitreous body, not 
only in the pupillary area but m the ciliary region, and its behavior 
when exposed to the aqueous fluid Many theoietic reasons have been 
advanced to describe the ill effects of this exposure of the vitreous, 
but, strange to say, such effects have not been observed clinically 

On examination in a case of mtracapsular extraction, the pupillary 
aiea may be found to contain loose vitreous and the hyaloid membrane 
may not be identified, or there may be faint opacification of prolapsed 
vitreous tissue m the anterior chamber The vitreous may protrude 
like a balloon and move freely The hyaloid membrane may be definitely 
Thinned but is thick enough to hold back the vitreous This membrane 
IS sometimes rather flat, or it may balloon forward on one side, where 
there is a synechia Even when there is no hyaloid membrane, the 
vitieous sometimes bulges upward m the direction of the incision 

The bulging hyaloid membrane does not flatten out on dilation of 
the pupil When the membrane is flat, there may be a number of round 
thin defects, like holes The hyaloid membrane may be definite, herni- 
ated as a result of sphincter constriction and adherent to the pupillaiy 
liorder In that case glaucoma may develop Adhesion of hyaloid 
membrane to the section may cause glaucoma, a cicatricial tiansforma- 
tion of the vitreous being present with distortion of the pupil In cychtic 
leactions particles of pigment are deposited on the bulging, cystic 
vitreous 

Excessive opacification of the vitreous prolapsed into the anterior 
chamber through gaps in the hyaloid membrane is sometimes observed 
These masses aie cloudy but do not interfere with the patient’s vision 
and in the course of years undergo but very little change These cloudv 
changes are well known in cases of capsulotomy in which the capsulai 
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epithelium has been held responsible, an explanation which the present 
obseivation shows not to be tenable 

Von Sallmann®® m cases of choroidal detachment aftei intiacapsular 
exti action, observed that the anterior part of the Mtrcous did not bulge 
for\^ald but letracted posteiioily, foiming a concave surface In these 
cases the hyaloid membrane was situated behind the jiupillar} zone 
This concavit}' was piesent onl}'- foi a shoit time and might therefore 
escape detection 

Elschnig said that after the intracapsular oi>eration the viti eons 
formed a lounded, mushi oom-shaped prominence which projected into 
the anterioi chamber and was co^ercd usually by a membrane iiddled 
with many small holes Free floccules of vitreous were often piesent 
in the anteiioi chambei, coming as far forward as the cornea 

After the mtracapsulai cataract extraction McDonald found in 
156 cases that a bulging vitieous flattened out and the hyaloid membrane 
did not thicken If a tear developed, the vilieous extended foiward 
to the cornea without damage This observation was confirmed b\ 
others The squeezing of the bulging vitreous by the contracted pupil 
might cause glaucoma Changes in the ins oi vitreous weic not 
observed 

Carle, in a review’ of cases foui jcais aftci operation, found that 
vision had improved, w'lth reduced astigmatism, and that the hernia 
of the vitreous into the anterior chamber had disappeared No lurthcr 
displacement of the pupil had occurred, the vitreous and fundus pre- 
sented no change 

Pereira claimed that if the ^ iti eous bulged into the anterior 
chamber, w’lthout coming in contact with the pupillari margin of the 
ins, no damage resulted, but that if the pupil contracted and constricted 
the vitieous glaucoma might result If the pupil was vei} w'lde and 
the vitreous, foi some reason, prolapsed into the anterior chambei, it 
might be caught like a mushi oom and glaucoma develop 

Kw’askowski found that wdicn a hyaloid membrane w’as present 
a delicate light stieak w’lth pigment dots on the surface was detected 
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with the slit lamp Occasionally the vitreous formed a herma-hke 
protrusion into the anterior chamber. This might be complicated by 
rupture of the hyaloid membrane, and then gelatinous masses with 
pigment dots on their surface might bulge into the anterior chamber 
Threads might be connected with the incision and form adhesions If 
iritis occurred, the hyaloid membrane became cloudy, with granular 
deposits, and many pigment dots were present , ? 

Poyales and Moreno said that if there was a rupture of the vitreous 
membrane (loss of vitreous) no partition between the anterior chamber 
and the vitreous space existed Otherwise there was a curved pro- 
trusion of the intact membrane, or the membrane assumed a sachke 
deformation, with bulging below A flat hyaloid membrane was unusual 
Uniform bulging was ideal, and the authors found this condition most 
frequently m cases in which Barraquer’s procedure was followed, while 
the most frequent destruction of the hyaloid membrane took place with 
the forceps extractions 

Vannas could not decide whether the anterior membrane of the 
vitreous was a definite partition In the presence of a rupture, vitreous 
substance bulged forward like a hernia After the intracapsular extrac- 
tion, the vitreous bulged forward into the anterior chamber whether the 
hyaloid membrane was intact or not The author expressed the belief 
that a rupture might take place spontaneously some time after the opera- 
tion This late rupture has also been commented on by Woods and 
others The hernia of the vitreous might vary in its degree of protrusion 

The fear of deterioration of the vitreous body, and, as a result, of 
the eyeball is based partly on the claim that the zonulocapsular dia- 
phiagm should be retained, as it is an important support for the internal 
structure of the eye This is an important and interesting point The 
letention of the vitreous body in its normal confines implies the desira- 
bility of uniform pressure on the retina, but clinical experience has failed 
to show any injury from the absence of this support 

Addario expressed the belief that the integrity of the elastic jonulo- 
capsular diaphragm must be preserved, hence, in his opinion all intra- 
capsular operations were bad The elasticity of the zonulocapsular 
system allowed it to exert pressure on the anterior segment of the vitreous 
body, so that the weight of the vitreous did not press on the ciliary 
processes and on the ins It protected the ciliary processes when the 

74 Poyales, F, and Moreno Morphologie de la membrane hyalpide apres 
extraction totale de la cataracte, Bull et mem Soc frang d’opht 47 211, 1934 

75 Vannas Klmische und expenmentelle Untersuchungen uber die vorderen 
Teile des Glaskorpers, insbesondere nach intrakapsularen Linsenextraktionen, 
IGin Monatsbl f Augenh 89 318, 1932 

76 Addario, C II collapsus sclerae nell’operazione di cataratta, Ann di ottal 
e clin ocul 53 900, 1925 



38 


ARCHIVES OF OPHTHALMOLOGY 


vitreous body was displaced during body movements If the lens was 
completely removed, a broad communication existed between the viti eons 
and the anterior chamber, and the vitreous protruded into the anterioi 
chambei It seems to me that in this reasoning the retaining hyaloid 
membrane was overlooked 

Rochon-Duvigneaud objected to the intracapsular operation because 
of the exposure (baring) of vitreous and because prolapse of vitreous 
into the anterior chamber was not desirable In his opinion, it was 
best to leave the posterior capsule as a protection for the vitreous 

According to Wright,'" an eye \\ith an intact 70nulocapsular bar- 
rier was a better ej’^e than one m which this barrier was not intact, he 
stated that the integrity of the vitreous must be preserved and that it 
was a better behaved vitreous Avhen it was contained behind the /onulo- 
capsular diaphragm 

CONCLUSION 

The visual results of the intracapsular operation are excellent and 
are better than those obtained in the extracapsular operation The 
operability of the immature cataract is the most important ad\antage 
of the intracapsular operation The remarkable freedom from reaction 
which follows this operation is one of its most striking features 

The intracapsular extraction is undoubtedly more difficult and 
lequires experience to meet possible complications It cannot be stated 
in ad\ance that an intracapsular operation ^Mll succeed The opera- 
tion has been much simplified and made safer by advances in certain 
accessory steps, such as better anesthesia, wound suture and prompt 
reformation of the anterior chamber The danger of loss of vitreous is 
undoubtedly greater, this loss is never to be minimized, and the correct 
treatment of this complication is always difficult Rupture of the capsule 
is also a complication that may present difficulties , m brief, complica- 
tions in the intracapsular operation are difficult to deal with 

The importance of the zonulocapsular barrier for the mtegiiU of 
the eye is an unsettled question, and one that lequires fuither stud} 
The resulting displacement and the disturbed relationship of important 
structures in the interior of the eye suggest the possibility of damage 
to the eye, but late examination of many patients and clinical expei lence 
have not shown any evidence of deterioration of the eye from this cause 
The future of the operation lies in the reduction of the difficulties 
with improvement m the methods of operating and with bettei technic , 
when this has been accomplished, the statement of Herman Knapp, 
in a letter to Colonel Henry Smith in 1905, will hold true, namely, that 
"If you can establish a safe method of intracapsular cataract extraction, 
you will equal Daviel’s contribution to humanity " 

77 Wright, R Lectures on Cataract, Am J Ophth 20 1, 1937 



MYCOTIC OBSTRUCTION OF THE NASOLACRIMAL DUCT 

(CANDIDA ALBICANS) 
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SAN FRANCISCO 

M ycotic infections of the lacrimal appaiatus have been recog- 
nized since their description by von Graefe, in 1854 Numeious 
reports may be found in the literature of various fungi producing 
obstruction of the lacrimal passages Streptothnx and leptothrix are 
mentioned in most textbooks as the organisms commonly encountered 
In the great majority of cases the obstruction has consisted of mycotic 
concretions in the lacrimal canaliculi Such cases have been reported, 
among others, by Fazakas,^ de Samt-Martin,^ Caisten,^ Talice,'* Elliott,^ 
McClanahan,® Reese,' Valiere-Vialeix ® and Bnnkerhoff ® Reports of 
mycotic obstruction of the nasolacrimal duct, however, are notably 
lacking 

Fazakas made an intensive study of the mycotic flora of normal 
and diseased eyes The fungi recovered most often were Pemcillium, 
Torula, Alter naria, Schizosaccharomyces hominis, Haplographium and 

■' Formerl}’’ Major, Medical Corps, Army of the United States 
t Formerly Lieutenant, Sanitary Corps, Army of the United States 
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Aspergillus, in descending order of frequency Although of the fungi 
lecovered in cases of lacrimal obstruction these foims were likewise 
the commonest, it cannot be assumed that they are necessarily the 
primary cause of the obstruction Actinomyces is the fungus most 
often encountered in concretions of the canalicuh Blastomycotic infec- 
tion of the eye is extiemely rare Two cases in uhich Candida was 
present were lecorded by Fa7akas in a senes of 404 cases of fungous 
infections of the e}e One of these was a case of acute conjunctivitis 
In the second case the organism was cultured from an anophthalmic 
socket Brownlie described a case of sprue (thrush) Candida 
albicans) involving the lacrimal sacs, antrums, tonsils, mouth and 
paiotid glands The bilateral acute dacryocystitis subsided without 
ti eatment and wnthout sti icture of the nasolacrimal ducts The infection 
w'as mixed with staphylococci and Proteus vulgaiis Search of the 
available literature has yielded no desciiption of obstruction of the 
nasolacrimal ducts by Candida 

REPORT or CASES 

Case 1 — A white woman aged 25, in excellent health, was seen in June 1945 
for a complaint of epiphora of the right eje of about tw'cnt\-four hours’ duration 
General phjsical and special nasal examinations re\calcd no abnormalit\ 
Ophthalmic examination showed a normal condition except for minimal Inpercmn 
of the bulbar and palpebral conjunctna and moderate epiphora of the right eje 
The puncta and canalicuh were normal Pressure on the hcrinnl sac produced 
no discharge Irrigation through the low'cr punctum resulted in return of the 
solution through the upper punctum As irrigation was continued the patient 
complained of a slight pain along the side of the nose and requested permission 
to blow the nose As she did so, there appeared a c>hndric cast of the nasolacrimal 
duct, about 16 mm long and 3 mm in diameter, in color and consistency resembling 
soft dough The folds of the nasolacrimal mucosa were represented bj shallow 
indentations along the cast There was immediate cessation of epiphora, and the 
passage could be irrigated freely No obstruction was present on the opposite side 
Some type of mycotic obstruction was suspected A nitrarenc paper test of the 
tears gave a pn of 7 3 for each eye After the first irrigation the patient remained 
free from sjmptoms, and no other treatment was given Three wrecks after relief 
of the obstruction tlie lacrimal passages were again irrigated and the washings 
were collected for culture Washings from the nose alone w'ere also cultured 
None of these showed any growth of fungi in twelve days The patient has remained 
well for seven months 

Labo)atoty Observations — A small, jcllowish white, cvlindric mass was sub- 
mitted to the laboratory for examination The mass, resembling a cast, was 
firm and round and tapered from one end to the other , 

A small portion was first examined by the hanging drop method and with the 
Gram and dilute "carbolfuchsm” (phenol-fuchsin) stains These preparations 

11 Brownlie, W B Case of Infection of the Lacrimal Sacs, klaxillary 
Antra, Tonsils, Mouth and Parotid Caused bv Blastomyces Albicans (Thrush), J 
Laryng, Rhin &. Otol 34 26, 1919 
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showed It to be composed almost entirely of budding, yeastlike cells with a few 
scattered cocci and diphtheroids 

A second portion was fixed sectioned as for tissue and stained by the Gram- 
Weigert method Examination revealed principally yeast cells with very little 
epithelial debris and a few bacteria (figure) 

The remaining portion, taken for culture, was washed once m sterile istonic 
solution of sodium chloride to reduce external contamination and inoculated on 
tw'o large tubes of Sabouraud's dextrose agar, one tube each of corn meal agar. 



Cross section of cast w^ashed from the nasolacrimal duct, composed almost 
entirely of yeast cells (Candida albicans) 


wort agar and malt agar, and a blood agar plate One tube of Sabouraud’s agar 
and the blood agar plate w^ere incubated at 37 C and the rest at room temperature 
(about 25 C ) 

After tw'enty-four hours the blood agar plate shoAved numerous colonies of 
staphylococci and diphtheriods All other cultures show'ed a beginning grow'th ot 
species of Candida after about three days After incubation for a w'eek all tubes 
w’ere covered with luxuriant growth of these 3 'easts Transfers were made for 
purposes of purification and identification according to the methods of kfartin 
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and associates During the subsequent period of subculture it was noticed 
that a few colonies of an orange \ariety began to make their appearance. These 
were also subcultured with tlie idea that they might be mutants or a new species 
of Candida Complete cultural studies showed the white species to be C albicans, 
but the orange species could not be identified in our laboratorj It was therefore 
sent, together with the culture of C albicans, to the department of mjcology at 
Duke Unuersitj Hospital for study This institution reported the white species 
to be C albicans and stated tliat an identification of the orange species could not be 
made except that it was a member of the fungi imperfccti and resembled a common 
air-borne contaminant which has been obscr\cd in slime formation during wood 
pulp processing 

It IS our opinion that C albicans was the causative organism in the formation 
of the cast and that the orange organism was cither a minor commensal or a 
contaminant from the nose acquired when the cast was expelled through that 
organ Whether C albicans was the primary causative organism in formation 
of the cast or was secondary to an earlier process brought about bj staphylococci, 
diphtheroids and other organisms or trauma cannot be stated, but there is no 
doubt that this yeasthke fungus caused the "mechanical” formation of the cast, 
since the latter w'as composed almost entirely of yeast cells of this type 

Case 2 — One of us had previously encountered a similar instincc of mycotic 
obstruction of the nasolacrimal duct The patient, a white woman aged 49, presented 
the signs oi subacute dacryocystitis with stenosis of the nasolacrimal duct She 
gave a history of an episode of lacrimation about six months earlier which was 
relieved spontaneously after blowing of her nose and the appearance of a whitish, 
cylindric bodv irom the nose Repeated irrigations of the sac did not relieve 
the obstruction About three weeks after the onset, as the dacryocystitis was 
subsiding, after another apparently unsuccessful attempt to irrigate the lacrimal 
passage, the patient blew from her nose a grayish white, cyhndric cast, 1 cm 
long and 2 mm m diameter There was immediate restoration of the patenev of 
the nasolacrimal duct Microscopic examination of the material showed it to be 
made up of spherical, yeasthke cells with numerous buds UnfortunatcK, circum- 
stances did not permit identification of the organism m this case 

SUMMARY 

Ivvo cases of mycotic obstruction of the nasolacrimal duct are 
described, with identification of the yeast as C albicans in 1 case 
Recovery was spontaneous and immediate following extrusion of the 
casthke obstruction of the duct One is led to speculate wdiether other 
spontaneous cures of obstruction of the nasolacrimal duct or cures 
following a single probing mav not have a similar explanation 

350 Post Street 

12 Martin, D S , Jones, C P , Yao, K F , and Lee, L E A Practical 
Classification of the Monilias, J Bact 34 99, 1937 



FIELD OF VISION IN CHRONIC GLAUCOMA 

A Comparison of Fields with Full and with Reduced Illumination 


SEARLE B MARLOW, MD 
SYRACUSE, N Y 

TN 1931, observations on 11 cases of chronic glaucoma showing the 
effect of reduced illumination on the field of vision were reported ^ 
The present review has to do with 50 additional cases studied by the 
same method 

The possibility that examination of the fields of vision with reduced 
illumination might reveal earlier changes is not a new idea In his 
bibliography Duke-Elder ^ cited a paper by Haffmans,® published in 
1861 Stargardt^ had used this procedure m 1906 Ferree and Rand,® 
in 1922, suggested the advantages of taking fields at more than one 
intensity of illumination In 1925 Edmund and Moeller ® published the 
fields m a case of glaucoma, showing the effect of a graded series of 
photometric dark glasses Traquair,^ although he stated the belief that 
the use of small visual angles gives as much information, expressed the 
opinion that reduction of the illumination may considerably accentuate 
1 elative defects in certain pathologic conditions In discussing darkroom 
peiimetry, he suggested that “since impairment of the light sense is, 
as far as we know, the earliest symptom of impaired nerve conductivity, 
it IS possible that there may be a field in the future for perimetry in 
reduced light in the diagnosis of the incipient stages of many conditions 
affecting the visual path ” Duke-Elder ^ referred to the possibility of 
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demonstiating certain changes in the field with dim light Passow,® 
in 1932, desciibed a dai krooni campimeter with exact regulation of 
light intensit) He pointed out the advantage of the method in making 
an early diagnosis of changes m the visual fields, especially in cases of 
prodromal glaucoma, and in noting the progress of the disease 
Livingston,® in 1943, reported the application of Passow’s work m the 
study of the field at high altitudes Bair,’® m 1940, confirmed the 
general principle that reduced illumination is desirable m studies of 
the fields He attempted to vary the amount of light which stimulated 
the central and peripheral parts of the retina in equal amount, basing 
his studies on the w'ork of Hecht 

Little attention, other than the statement that good general da} light 
IS essential in examination of the field of vision, had been given to the 
effect of varying amounts of light until Ferrec and Rand called attention 
to Its importance They showed that the variation in the amount of 
light on the same or on different days ma} result in a variability of 28 
or 30 degrees in some mei idians of the field The} designed a perimetei 
combined w ith a tangent screen in which a constant and e\ en illumina- 
tion of 7 foot candles was obtained Although Duggan” (1940), in 
discussing the value of pcnmetr} and in presenting tables for small 
test objects and their field limits, made no reference to the amount 
of illumination, he advocated noting the amount used Thomasson ” 
advocated use of artificial illumination in order that uniform results 
might be possible, especially when following up cases He made no 
recommendation as to the amount of light desirable except to suggest 
that it be standardi7ed Quantitative penmetr} has become geneiall} 
accepted and more or less standardized as to the size of the test object 
and the distance of the screen, but not as to the intensit} of illumination 
The amount is seldom noted 

Whether oi not tlie changes in the Msual fields in glaucoma are 
due to disease of the rods or cones is difficult to determine It is 
the generally accepted view that they are due to defects in the nene 
fiber (impaired conduction) What part irradiation plays in bringing 
out early changes with reduction of illumination is hard to determine 
Every nerve impulse, wdiether motor, sensory oi proprioceptive, has 
the same characteristic, that is, the response is of the all or none type 
It IS possible, therefore, that with reduced illumination the stimulus 

8 Passow A Dark Room Campimeter with Exact Regulation of Light 
Intensity, Arch Ophth 9 151 (Jan ) 1933 ' 

9 Livingston, PC Tr Ophth Soc U Kingdom 63 51, 1943 

10 Bair, H L Some Fundamental Ph^slologlc Principles in Stud\ ot Visiiil 
Field, Arch Ophth 24 10 (July) 1940 

11 Duggan, W F Tangent Screen Scotometry Value in Diagnosis, Prog- 
nosis and Evaluation of Therap}', Arch Ophth 23 316 (Feb ) 1940 

12 Thomasson, A H Arch Ophth 55 545, 1926 
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liom iriadiation may be below the thieshold of stimulation for neigh- 
boimg cells The sensitivity of the test is thereby greatly increased and 
IS therefore capable of revealing earlier defects Whatever the explana- 
tion, it must be admitted that m the study of a case of glaucoma the 
more information that can be obtained from any source, the better that 
case will be understood If it is true that changes m the fields are 
found only after the disease is established (Traquair), then perimetry 
as ordinarily practiced should not be expected to be of assistance m 
diagnosis of the incipient stages of the disease In this early stage thel 
fields are known to be normal It is when the disease is m the incipient 
stage that changes m the fields can be brought out with the reduction 
of illumination when they are not demonstrable, or are doubtful, with 
the usual methods of examination 

The sensitivity of tests of the field of vision can be yaried in three 
pimcipal ways The first has to do with variations m the size of the 
test object and the distance at which the test is made The investigations 
of Bjerium, Ronne, Traquair, Walker, Thomasson and Duggan are 
too well known to need recapitulation Ihe second is exemplified by 
the work of Ferree and Rand, who demonstrated the effect of contrast 
with various colored backgrounds and test objects Wessely showed 
that defects for red and blue can be demonstrated on the tangent screen 
earlier than defects for white The third variable concerns the illu- 
mination Combinations of these principles offer further possibilities, 
so that It IS not possible to agree with Duggan’s statement that “the 
only way to incease the sensitivity of the perimetric test will be to 
increase the radius of the perimeter, since there is a practical limit to 
the size of the test objects obtainable ” Few workers specify the amount 
of illumination desirable for perimetry Ferree and Rand designed 
their peiimeter for a unifoim, constant illumination of 7 foot candles 
In the clinical application of his experimental work, Bair used a neutral 
tint Wratten filter of 3 per cent transmission over a Bausch and Lomb 
tangent screen illuminator, which gives an estimated brightness of the 
tangent screen of about 0 003 millilambert as measured with the Macbeth 
illuminometer In the present report, a brightness of 0 20 foot candle 
was selected because it was found that the field of normal subjects for 
1/1,000 (1 mm test object at 1 meter) was not affected by such an 
intensity This intensity is close to the zone in which the rods and cones 
function equally 

METHOD 

The patient is seated about 3 feet (90 cm ) from a wall, with two windows 
•equidistant behind him as the source of light The light is controlled by Venetian 
blinds, which are let down and heavy drapes pulled together, leaving a vertical 
source of light on each side of tlie patient A screen similar to that described 


13 Wessely, K Klin Monatsbl f Augenh 79-80 811, 1927-1928 
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by Thomasson (a Duane tangent screen stretched on a frainc placed on a stand- 
ard) IS then placed at a distance of 1 meter from the patient With a Sharp 
loot candle meter held close to the surface of the screen, the Venetian blinds and 
drapes arc then adjusted to register 020 foot candle on the photometer Ml 
these adjustments are made in scmidarkncss so as to allow time for adaptation 
After the final adjustments are made, a few minutes’ wait is allowed before the 
actual mapping of the field is begun A 1 mm test object is first tried If this 
cannot be seen under the conditions of illumination, the smallest object that is 
•visible IS then selected for the test If the field foi this test object is small, the 
field of a still larger test object is plotted Immediately after the dctcnnimtion 
and charting of the field with reduced light the test is repeated with fiilf illumi- 
nation, bj which is meant that the curtains arc opened as wide as possible, the 
amount of light available being recorded In the foot candle meter This full 



Chart 1 — Right eje, msioii 6/8, tension 38 mm Beginning of baring of the 
bhndsjKit in the 1/1,000-0 20 foot candle test and some contraction of the field, 
as compared with a normal bhndspot and full field in the 1/1,000-20 0 foot 
candle test No scotomas could be detected 

illumination vanes considerabh , depending on whether or not the da\ is clouds 
Records show that it may varv from 10 to dO foot candles T he fields under the 
tw'o degrees of illumination arc then compared 

OBSERVATIONS AND ANALYSIS 

Charts 1 to 13 illustrate the Kind of change which it is possible 
to detect by the reduction of the illumination in vvhat Traquaii called 
the preperimeti ic stage of the disease, as compared vith the condition 
of the field with good illumination Traquair’^ e\pressecl the opinion 

14 Traquair, H M Clinical Detection of Early Changes m Visual Field 
Arch Ophth 22 947 (Dec) 1939 
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Chart 2 — Right eye, vision 6/6, tension 33 mm Baring of the blindspot 
m the 2/1,000-020 foot candle test, the 1/1,000-0 20 foot candle field being too 
small The 1/1,000-100 foot candle field shows slight contraction only 
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Chart 3 — Right eje, vision 6/6, tension 19 mm More complete baring of 
the blindspot 
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that baling of the blindspot is one of the earliest signs in glaucoma 
and that it can be discoiered only by caieful testing with the screen 
at a distance of 2 ineteis and with a 1 or 2 mm test object In chart 
1 no defect in the field could be found until the illumination was 
1 educed, when the baring of the blindspot bccahie evident, as shown 
Chart 2 demonstrates baring of the blindspot with a largei test object 
in a second case Chart 3 is an example of the same condition at a 
more advanced stage in a third case Chait 4 indicates the progress 
m the last case aftci foiii years, thcie being little change in the field 
with good light 



Chart 4 — Same e\c as that shown in chart 3, three and one-half jears htcr, 
Msion 6/5, tension 12 mm The 1/I,00(M0 0 foot candle field shows no change, 
whereas the 1/1,000-0 20 foot candle field is further contracted 

Ronne called attention to the foimation of a nasal step as one of 
the eaily signs chaiacteristic of glaucoma In chart 5, with full light 
only slight contraction of the field and a somewhat large blindspot are 
evident With reduced light a nasal step was definitelv outlined with 
the tw'O different-sized test objects used, none being apparent otherwise 
“Arcuate scotomata,” according to Traquair,^ “may develop at a 
1 datively early stage of the disease” In chart 6 only a model ate con- 
traction of the field and a somewhat elongated blindspot w'eie demon- 
strable m good light The chart illustiates a greatly contracted 
1/1,000-0 20 foot candle field with a typical nasal steo The 2/1,000- 
0 20 foot candle field is only slightly smallei than die 1/1 >000"^^^ 
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foot candle field, but an arcuate scotoma together with an enlarged 
blmdspot could be delineated It is of interest to note that the nasal 
end of the scotoma abuts on the edge of the nasal, step of the 1/1,000- 
0 20 foot candle field In chart 7 an arcuate scotoma without any 
peripheral change is shown in the 1/1,000-200 foot candle field With 
the 1/1,000-0 20 foot candle test the scotoma is shown to be much larger, 
with baring of the blmdspot in the lower temporal quadrant 

The relative sensitivity of the test is indicated by chart 8 In this 
case the 1/1,000-0 20 foot candle and 2/1,000-0 20 foot candle fields 
have been lost The 3/1,000-0 20 foot candle fields is overlapped by 
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Chart S — Right eye, vision 6/6, tension 22 mm No defect in the field with 
the possible exception of a large blmdspot in the 1/1,000-20 0 foot candle test 
When the light is reduced to 0 20 foot candle, the 1/1,00(M3 20 foot candle field 
IS very small, with a nasal step, which is duplicated in the larger, though con- 
tracted, 2/1,000-0 20 foot candle field 


the l/l,(XX)-40 0 foot candle field, which shows only moderate depres- 
sion Chart 9 is another example of the same condition In these 
2 instances the reduction in intensity of illumination to 0 20 foot candle 
has made the test three times as sensitive as the test with full illumination, 
as determined on the basis of the size of the test object used 

The greater sensitivity of the test from the viewpoint of the factor 
of time is well shown by comparison of charts 10 and 11 The 1/1,000- 
0 20 foot candle field m chart 10 is almost exactly the size of the 
1/1,000-10 0 foot candle field m chart 11, taken six years later The 
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evidence that progressive changes are going on, in other words, is more 
easily shown by reducing the light Charts 12 and 13 further illustrate 
this point 

The 50 cases studied by the method described can be divided into 
three groups The first includes the cases in which the duration of 
the disease prior to observation could be estimated from the history 
and in which the diagnosis was well established There arc 28 cases 
in this group 

The second group includes 12 cases in which the duration of the 
disease could not be determined either because there was no history 



Chart 6 — Left eje, vision 6/6, tension 35 mm No defect with the possible 
exception of a ratlier large bhndspot in the 1/1,000-400 foot candle test \ care- 
ful search failed to uncover any scotoma In the 1/1,00CM)20 foot candle test 
a verj small field v\ith a nasal step is outlined The 2/1,000-020 foot candle 
test reveals an arcuate scotoma reaching from the enlarged bhndspot to the edge 
of the nasal step of the 1/1,000-020 foot candle field The limits of this field 
are also somewhat constricted 

or because the cases were studied from the standpoint of diagnosis 
These cases might be said to be instances of the early stage in which 
the diagnosis was definitely established 

In the third group are 10 cases in which glaucoma was suspected 
The method was used to prove or disprove the diagnosis In some of 
these cases the condition has subsequently been found not to be glaucoma 
Analysis of the visual fields in the three groups of cases may be 
summarized as follows Of the 28 cases of glaucoma of estimated 
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Chart 7 — Left eye, vision 6/6, tension 18 mm Scotoma connected with the 
blindspot m the 1/1,000-020 foot candle test without any contraction of the 
field The 1/1,000-020 foot candle test shows a much larger scotoma with baring 
of the blindspot below and definite constriction of the field 



Chart 8 — Right eye, vision 6/8, tension 12 mm Overlapping of the 1/1,000- 
400 foot candle field and the 3/1,000-020 foot candle field The 1/1,000 and 
2/1,000 fields with 0 20 foot candle illumination are lost Changes have progressed 
so that at the time the field was taken an object three times as large was necessarv 
to map the field This suggests that reduction of illumination has made the test 
three times as sensitive. 
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Chart 9 — ^Lcft cjc , MSion 6/6 + , tension 32 mni Close correspondence between 
the 1/1,000-20 0 foot candle field and the 3/1,000-020 foot candle field Smaller 
test objects w'crc not visible with reduced light 
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Chart 10 — Right eye, vision 6/S, tension 20 mni The 1/1,000-020 foot 
candle field anticipates by six jears the state of the 1/1,000-0 20 foot candle field 
in figure 11 
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Chart 11 — Right eye two years after operation, vision 6/9, tension 19 mm 
The field for this eye taken six years before is given in figure 10 The 1/1,000- 
20 0 foot candle field is now about the same size as the 1/1,000-0 20 foot candle field 
m figure 10 
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Chart 12 — Left eje, vision 6/6, tension 30 mm Little peripheral contraction 
with the 1/1,000-40 0 foot candle test, but an arcuate scotoma is connected wnth 
the blindspot The 1/1,000-0 20 foot candle field is rather small The 2/1,000- 
0 20 foot candle field is almost as large as the 1/1,000-40 0 foot candle field and 
has an indentation directed tow'ard the arcuate scotoma, w'hich extends toward 
this area in this test, there being only a suggestion of a connection, too indefinite 
to outline 
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duration, there N\ere 15 in which changes w'cre shown in the field of the 
better cyo. wnth reduced light only, indicatuc of glaucoma Of these 
15 cases, vision was as low as 6/15 in 1, 6/9 in another and 6/6 or better 
m the lest Tension w’as as high as 40 nim in 1 case onl} and w^as within 
normal limits in the rest There was no cupping in 11 of these 15 cases 
Well established glaucoma was present in the worse eie Changes 
in the field of the worse eje w'cre dcmonstiated with reduced light only 
in 6 cases Cupping w'as absent m 4 of these 6 cases , tension averaged 
somewdiat higher than in the rest of the 15 cases Ihese obsenations 
indicate that changes m the fields can be detected with reduced illumin- 
ation before cupping and high tension are demonstiable In the well 



Chart 13 — Left eje, iision 6/G, tension 18 mm Field taken si'w months 
later than that in chart 12 Tlie 1/1,000-20 0 foot candle field is fairlj full Tlie 
arcuate scotoma and bhndspot ha\e changed little The 1/1,000-0 20 foot candle 
field has gone, the 2/1,000-0 20 foot candle field being much smaller than the 1/1,000- 
020 foot candle field was six months prcviousb The 3/1,000-020 foot candle 
field IS now about the size of the 2/1,000-0 20 foot candle field in chart 13 These 
two fields show definite evidence of progression with reduced light, whereas with 
full illumination the condition of the field has changed little 

established cases of glaucoma the value of the method is greater in 
following the course of the disease than m the diagnosis In the 
remaining 13 cases m this group the diagnosis was evident not only in 
the greater visual failure and the higher tension but in the more 
advanced changes in the fields, both with reduced and wnth full illumi- 
nation In these cases the method added infoi mation on the state of the 
disease but did not aid m diagnosis 
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Of 12 cases of glaucoma of uncertain duration and a definitely estab- 
lished diagnosis, the field of the better eye was observed to be defective 
with dull light in 7, with full illumination m 1 and with both in 2, 
there being no contraction of any sort m 3 Of these 12 cases, vision 
in the “better” eye was 6/9 or more in all but 2 (6/12 and 6/15), the 
highest tension being 36 mm and the lowest 12 mm There vas 
evidence of cupping m the better eye m 4 cases only Vision was 6/9 
or better m the worse e)'’e m only 5 cases , tension was much higher, 
with cupping present, in 7 cases, 1 eye having been enucleated In 
1 case only did the field of the “worse” eie show changes with dull 
light alone Three of the eyes had vision too low to permit plotting 
the fields, the remaining 8 eyes showing grosser changes 

In 10 cases of glaucoma of uncertain duration in which the diagnosis 
of glaucoma was not established at the time of examination, or sub- 
sequently, vision was better than 6/16 m all but 1 of the eyes (uni- 
lateral high myopia) Tension was within normal limits m all but 
1 eye, there was no unquestionable cupping In 15 eyes the fields 
showed changes m dull light not characteristic of glaucoma In only 
1 eye was there evidence of a change in field with full illumination 
In these cases the changes m field found with dull illumination were 
not sufficiently distinct to warrant a positive diagnosis 

COMMENT 

The necessity for control of the illumination m examination of 
fields of vision m cases of chronic glaucoma' would seem obvious , yet 
too little attention has been directed to it The amount of light available 
should be recorded, whether natural daylight oi artificial illumination 
IS used The value of reduced light in demonstrating early field defects 
chai acteristic of glaucoma in what Traquair calls the preperimetric stage 
of the disease is suggested by the charts and the analysis of the cases 
studied 

The metho'd used in this study was developed so that it could be 
available for application without the need of special apparatus except 
an instrument for measuring the amount of illumination, such as the 
Sharp foot candle meter The use of t^^o vertical sources of light 
equidistant from the screen gives a uniform illumination free from 
shadows The principle can be applied by any other method, as has 
been done by Bair The important consideration is the measurement 
of the illumination In this study a 0 02 foot candle was selected, 
for the reason stated Some other intensity, greater or less, may 
eventually prove to be more desirable The method is simple and 
capable of application in any office or clinic 

The evidence presented here permits the conclusion that reduction 
of illumination is more than sometimes useful and that it is of definite 
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\alue in the discoveiy of incipient changes, as well as in the amplification 
of known oi suspected defects It is, moreover, of greater ^alue than 
othei methods in the demonstration of piogressive changes It is to be 
legretted that a comparison with the screen test at 2 meters with good 
light in the same case is not avail.ible Howc^cr, 1 raquair stated that 
“the effect of i eduction of illumination is moie pionounccd when the 
screen is used, especially at greater distances, as, for example, with a 
1/3,000 01 2/3,000 test ’’ This statement can he construed to suggest 
that reduction of illumination is Aaluahlc no matter A\hat the distance 
of the screen 

\Vhate\er diffeiences of opinion ma\ exist, it must be conceded 
that the illumination used should be measured and recorded 
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CENTRAL PULVERULENT (DISCOID) CATARACT AND ITS 
HEREDITARY TRANSMISSION 


ANDREW RADOS, MD 
NEWARK, N J 

I N 1906 Nettleship and Ogilvie ^ published an extensive study of the 
occurrence of a congenital cataract in the Coppock family The 
first observation on this familial anomaly was made by Doyne, who 
had the opportunity of examining the fiist, second and third, and 
possibly fourth, cases in this family between 1888 and 1896 Members 
of the family were affected by a definite and peculiar type of stationary 
congenital cataract, which showed but slight variation m clinical appear- 
ance Most typically it was characterized by the presence of a disk- 
shaped opacit}'- of steel gray color m focal light and almost homogeneous 
texture, though often sparkling or stippling was noticeable , the 
opacity made the fundus invisible or, at best, only dimly discernible 
In size, shape and clearance of outline the second variety was identical 
with the first but was so extraordinarily faint that detection could have 
been missed even with the pupil dilated and the fundus readily visible 
In the third variety, the diameter of the diskhke opacity was less, its 
outline, though circular, was slightly irregular or eroded, and the, 
texture, though translucent, was granular The type of the disk-shaped 
opacity was not fixed in all instances in which parent and children 
were affected or in the affected members of the same sibship Thus, 
V-11 had the third, or small, variety with irregular outline, his daughter 
(VI-38) exhibited the first, or large dense, form, the younger daughter 
(VI-42), the second, or transparent, variety, again, a woman (IV-10) 
and her youngest child (V-31) were afflicted with the first variety, 
while her 2 oldest children (V-26 and V-28) showed the third form, 
designated as such by the authors 

The cataract was always bilateral and symmetric in the two eyes 
of the same person , it was stationar}^, without any signs of progressive- 
ness, the }Oungest patient was 10 and the oldest 82 The large t}pe 
of disk was of sufficient size to obstruct the ordinary pupil of 4 mm 
diameter The classification by competent observers A^aried from a 
small lamellar opacity to an opacity of the posterior capsule Nettleship 
and Ogilvie observed only a single layer of opacification, the layer 
itself was always thin but of varying degrees of transparency, and was 

From the Ophthalmic Department of the Beth-Israel Hospital 
1 Nettleship, E, and Ogilvie, M F A Peculiar Form of Hereditarj Con- 
genital Cataract, Tr Ophth Soc U Kingdom 26 191, 1906 
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situated behind the nucleus but ^\ell in front of the posterior capsule 
Although regularit} and sharpness of outline ^\ ere suggestive of lamellar 
opacity, the evidence of the presence of a second layer, either in complete 
form 01 m the form of riders, could nc\er he furnished, and therefore 
the opacity ^^as distinctl> different fiom lamellar cataract The authors 
\\ ent a step further in emphasizing the difference between this cataract 
and the lamellai t\pe by stating that the opaque disk cannot be the 
representative of a lamellar cataract with coalesced layers after absorp- 
tion of the center, lor then the opacity ^\ould he confined to the 
nucleus, observations with the parallactic test and focal illumination, 
however, agree m placing the disk dcfinitcl} behind the nucleus Locali- 
zation behind the nucleus antedated by many 3 ears the accurate locali- 
zation made available through the use of the slit lamp and was based 
on methods aiailable at the time of the stiidv These methods, needless 
to say, were much inferior and W'cre almost archaic as compared with 
the accurac} of localization afforded w ith the use of the slit lamp, a fact 
which will be discussed at greater length m a later section 

Members of the famih w’lth multiple occurrence of the disk-shaped 
opacity w’erc described as of health 3 stock, bright, intelligent, over 
the average in height and girth and exceeding the average in duration 
of life, rickets and s 3 phihs were absent, the teeth were good, and there 
were no ph}sical anomalies One epileptic person was found among 
n 300 members of the famil} noted Similarl}, m other large family 
trees showing the anomaly, no pltysical deviations from normal were 
observed, onty Rosen- mentioned the association of camptodact} ly 
w'lth the cataract m 1 case Camptodactyl}' has occasionally been men- 
tioned w'lth other forms of congenital cataract, such as the floriform 
type The simultaneous occurrence of cataract and anomalies of the 
fingers was noted, but the genetic linkage is unexplained and, according 
to Waardenburg,® is often more than doubtful Visual acuit) w'as not 
much low'ered because of the condition 

Of the two original pictures, piescnted b}’ Ncttleship and Ogilvie,^ 
the first presents the t 3 pical variety, a circular, somewhat conical, 
opacity at 5 o’clock, the second, an atypical form, with perfectl} circular 
outline and a tnradiate opacity of greater density than the rest The 
tnradiate figure w'as evident in onl}’- 1 opacity , 2 01 3 others showed only 
a slight indication of it 

In the same year (1906) Lev} ‘ reported a case m which, m the 
center of each lens, m the position of the nucleus or immediatety behind 

2 Rosen, E Coppock Cataract and Cataracta Puherulenta Centralis, Bnt 
J Ophth 29 641, 1945 

3 Waardenburg, P J Das menschliche Auge und seme Erbanlagen, Haag, 
Nijhoff, 1932 

4 Lev-y, A Unusual Congenital Opacities in Both Lenses, Tr Ophth Soc 
U Kingdom 26 74, 1906 
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it, a circular opacit}^ of 3 mm diameter, with clearcut edges, yellowish 
amber color and somewhat granular appearance, was visible 

Nettleship,® m a second paper published two years later, proposed 
the designation of “Coppocks cataiact” for woiking purposes and 
that of “discoid (Doyne) cataiact” for desciiptive purposes Whereas 
111 the original paper dealing with the Coppock family the anomaly 
was described as a distinct entity, differing from the lamellar variety, 
111 the second paper a pedigiee was presented m which lamellar cataract, 
discoid cataract and retinitis pigmentosa (pigmentary degeneration of 
the retina) affected vaiious members of the same family, some discoid 
cataracts m this series were not large enough to block the pupil, other 
opacities, described as lamellar, reached 4 mm m diameter, and others 
exceeded even that diameter Of the 32 congenital cataracts, 24 (16 
111 males and 8 m females) were designated as lamellar and 8 (3 in 
males and 5 m females) as discoid The pedigree showed 275 persons 
(110 males and 115 females with the sex of 50 unrecorded) All the 
members were the descendants of 2 brothers and their respective wives 



Fig 1 — Pedigree of Nettleship and Ogilvie, showing central pulverulent (dis- 
coid) cataract 

In this figure, and in the accompanying figures, hollow squares indicate males 
not examined, hollow circles, females not examined, black squares, affected males, 
and black circles, affected females 

The pedigree ^^as divisible into two parts, the larger portion (180 per- 
sons) consisting of the members afflicted with cataract, and the smaller 
poition (150 persons) including the members with retinitis pigmentosa 
(15 persons), the two conditions ovei lapping to a slight extent in 
some cases The two conditions were not causally related, each having 
been introduced by a different ancestor from an independent source 
All cataiacts weie traceable to the 2 brothers, the letimtis pigmentosa 
vas found only m the descendants of 1 of the 2 brothers and was 
bi ought m by his wife, for wdiom the data are outstanding The sex 
incidence and the mode of inheritance of the two diseases w^ere different 
Cataiact affected more males (19 males and 13 females) and w^as usually 

5 Nettleship, E Lamellar Cataract Coppock or Discoid Cataract and 
Retinitis Pigmentosa Affecting Different Alembers of the Same Famih , Tr Ophtli 
Soc U Kingdom 28 226, 1907-1908 
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transmitted through the fathei (the affected fathei in 6 cases and the 
unaffected father in 1 case) , it was transmitted thiough the affected 
mother m 1 or 2 eases, thiough the unaffected mother m 2 cases and 
through both parents in 1 case The descent uas eontmuous except 
m 2 cases Retinitis pigmentosa, similarly, affected more males (13 
males and 3 females), but the descent was without exception a dis- 
continuous one and was transmitted through the unaffected mother 
The collocation of discoid cataract with the ordinal} lamellar variety 
was the outstanding phenomenon, presenting itself in two sets of cousins, 
in 2 brothers and in a hi other and sister (III 28 and 30 and IV 50 
and 56, respectnelv) 

In his Bowman lecture, Nettlcship” desciibed the discoid opacity 
as occupying onh a small fraction, possihh one twentieth or less, of 
the entire lens He stated that the malign mnucncc, whatever its 
nature, acts on the lens in the earliest stage of its dc\ clopmeiit, possibl} 
e\en before the closure of the lens cup, and the range of action is 
so limited as to damage no other part of the epiblast, or aii} part of 
the mesoblast other than the minute portion concerned m the nutrition 
of the rudimentar\ lens On the basis of the pedigrees, showing the 
more frequent transmission through the male, the influence of the 
male parent seems to be the more inijxirtant Nettleship ic\crsed his 
previous opinion, presented m collabor.'ition with Ogihie, which was 
based on the pedigree of the Coppock family, and stated that discoid 
and lamellar cataiacts weie identical anomalies, not independent forms 
He asserted that the discoid cataract is the smallest possible \aiiet} 
of the lamellar type, so minute that two laeers aic united or indis- 
tinguishable, the position of the disk, or flattened lamella, at a deeper 
level than the nucleus of the normal lens, but well in front of the 
posterior capsule, lemaining without satisfactor} exjilanation In other 
words, Nettleship did not change his opinion about the locah/ation, 
he concluded onl} that discoid, or Coppock, cataiact was not a distinct 
entity, but puieh a smaller \aiiet} of the lamellai cataract In 
accordance w'lth this view, the lamellar cataract may be prenatal or 
postnatal, the hereditary form de\ eloping toward the end of fetal life 
The diagnosis of lamellar cataiact was made definitely by Horner in 
the case of a child 6 w'eeks of age, but has been made as early as two 
weeks after birth The sire of the lamellar cataiact is intimatel} 
connected with the time at wdnch the lesion acted on the lens, the 
diameter of the lens being 3 3 mm in the foui th month, 4 5 mm in 
the sixth month and 5 mm in the seventh month, of fetal life, reaching 
7 5 mm at birth An opacity measuring 6 mm must, necessarily, have 
developed after birth because it corresponds to a lens of 7 mm , the 

t 

6 Nettleship, E On Some Hercditarj Diseases of the Eje (Bowman Lec- 
ture), Tr Ophth Soc U Kingdom 29 Ivii, 1908-1909 
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diameter before the shrinkage of the nucleus, which lepresents the 
first stage of formation of the opaque perinuclear layer 

In the American literature. Chance" (1907) was the first to report 
opacities of the lens like those described by Nettleship and Ogilvie, 
the cataract occurring in a father, 3 of his 5 sons and his only daughter 
The opacities were of the same kind m each instance and measured 
about 4 mm m diameter, they were bilateral and without exception 
accurately symmetric m the two eyes The author’s description, 
however, does not correspond with the plates in his paper For instance 
(figure 2 in plate XI), the opacities in the father’s e)’'es are of 
similar nature but not accurately symmetric, the opacity in the right 
eye having a horizontal reniform shape, with a hilus at the lower 
border, and the opacity in the left eye being almost circular, with 
flattened base The cataracts appeared to be stationary, the disks 
were of almost the same thickness, and the localization was that given 
in the previous reports The color corresponded to that of boiled 
sago, and the disk was of minutely granular consistency and was 

6 [h di 1^ ^ i 

Fig 2 — Chance’s family with discoid cataract in both eyes of the father and of 
4 of his 6 children 

translucent In 1 of the cases in this family, clumps of opacities appeared 
111 one eye, and the denser masses formed an indefinite star m the lens 
of the other eye In 1 of the cases the disk was extremely thin, as 
though the result of simple condensation, whereas in the last case circu- 
lar vacuoles were noted 

Smith ® observed the cataract first demonstrated by Doyne in members 
of a family not related to the Coppocks He described it as discoid 
and retronuclear and as varying in size in different members of the 
family , the very slight, lamellar opacity was not observed The 
youngest affected member was 3 and the oldest 64 years of age 
Harman ° described the opacities as small and close to the nuclear 
region, m cases in which definite lamellar stiucture was observed the 
opacity was small in relation to the total size of the lens, sharply 
defined and without rtders 

7 Chance, B Unusual Form of Hereditary Congenital Cataract in Several 
"Members of a Family, Arch Ophth 36 505, 1907 

8 Smith, P A Pedigree of Dovne’s Discoid Cataract, Tr Ophth Soc U 
Kingdom 30 37, 1910 

9 Harman, B Congenital Cataract Pedigree of Five Generations, Tr 
Ophth Soc U Kingdom 29 101, 1909 
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The fiist to clescnbe this foim of cataract \\as Doniic, who examined 
the oldest members of the Coppock family, almost tw'enty years later 
the same family w'as the subject of extensive study by Nettleship and 
Ogilvie Soon it became evident that the anomaly did not occur m 
the descendants of the Coppocks only, as the familv reported by Smith 
was m no way i elated to the Coppock faniih “Doyne’s discoid cataiact” 
was suggested as a distinctive name for this congenital defect, for the 
term “disk-shaped cataract” had already been applied to another form 
of congenital cataiact (in w’hich the nucleus was entiiely lacking and 
the lens w'as repicsented by a flattened, disklike structure, shaped like 
a dumbbell, with opaque central portion and clear periphery), and 
the name “Coppock cataiact” is objectionable because it labels a 
congenital defect with the name of one f.imih which presented the 
hereditary form of the anomaly 

The English and the American literature as ie\icwcd contained 
numerous obseivations on the anomaij desciibcd Aftci the introduction 
of the slit lamp, the first description of a congenital foim of cataract 
was that of Vogt the author designating it as “cataracta puherulenta 
centralis” In his fiist publication, Vogt stated that thcie was no 
similar obscr\ation in the entire ophthalmic htciature except for a 
case reported by von Hess as one of lamellar cataiact, in w'hich the 
opacity W'as onh 2 mm in diameter, and therefore piobabh of similar 
nature to that m his case The central nucleus of the opacity was gi\en 
as 0 72 mm and the peripheral ring as 1 04 mm in diameter Both 
sections weie sharply outlined, the dots appearing delicate and sur- 
rounded with a light ring and the opacitj being located m the space 
betw'een the anlciior and the posterior suture The part of the lens 
to be affected is the embrjomc nucleus, and therefore the oldest part 
and the opacity necessarily develops in the first months of fetal life In 
the central pait the dots exhibited a radial arrangement, there were 
larger dots, measuiing 0 1 mm Peripheral to the outer ring, and about 
3 mm from it, traces of a third ring of the opacity weie disceinible In 
the first edition of Vogt's "Atlas” there is an excellent picture, the 
equatorial diameter of the entire opacity is given as 2 2 mm , the 
central, denser, opacity measuring 0 8 mm The embrjonic sutuies 
w'eie not visible The opacity, probably congenital, w'as composed of 
dustlike and punctate dots, the central, opaque nucleus was more lounded 
in the saggital direction than the less dense lajer peripheral to the 
nucleus (fig 235 c and d) In the second edition of his “Atlas,” ” 

10 Vogt, A Atlas der Spaltlampcnmikroskopie des lebenden Auges mit 
Anleitung zur Technik und Methodik der Unlersuchung Berlin, Julius Springer, 
1921 , Arch f Ophth 107 196, 1922 

11 Vogt, A Lehrbuch und Atlas der Spaltlampenmikroskopie des lebenden 
Auges, Berlin, Julius Springer, 1931, vol 2, p 438 
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3 cases are illustrated (1 of which is identical with the case in the 
first edition) showing the apparent increased density of the equator 
(figs 967 a and h, 968, 969 and 970) In the new cases there were 
a few larger opacities in the form of large white dots, furthermore, 
the circumference was not strictly circular , one opacity showed a slight 
bulging m the diiectioils of 6 and 7 o’clock If one compaies this 
opacity with the conical opacity described m the first case, the typical 
pictuie of Nettleship and Ogilvie, one finds them extremely similar 
When one compares the pictures presented by the two authors the 
similarity is more than striking The circular, sharply maiked outlines, 
the slight conical foim, directed downward, the dustlike, gray, dense 
opacities, and the absence of laiger clumps are identical One wondeis 
whether there can be any other explanation than that offered by the 
two authors, belonging to different language groups and unaware of 
the fruits of each other’s labor Based on the description of the new 
form of cataract given by Vogt, a series of articles appeared on the 
morphologic chaiacter of central pulverulent cataract in the German 
and Italian literatuies (Poos,^“ Rauh,^^ Hanssen,^^ Peterdy,^® Favaloro,^® 
Russo ^'‘'), m which the authors took it for granted that the anomaly 
111 question had never been observed prior to Vogt’s publications The 
vast English literature was entirely overlooked, in spite of the fact 
that Gifford,^® as early as 1924, pointed out that examination with the 
slit lamp in the older cases would have pioved that the affected pait 
was actually the embryonic nucleus and that the opacity would fall 
into the class of “congenital embryonal nuclear cataract” (as disclosed 
by the slit lamp, with a small beam of lamp) described by Vogt 
The publication of Giffoid, which will be discussed later m more detail, 
was overlooked again, possibly because of its being published in English 
At this point attention must be directed to the fact that Gifford treated 
the same subject in a second paper (1927), this time wiitten and 

12 Poos, F Ueber erne familiar aufgetretene besondere Schichtstarform 
“Cataracta zonularis pulverulenta,” Klin Monatsbl f Augenh 76 502, 1926 

13 Rauh, W Doppelseitige Cataracta pulverulenta mit symmetrischer Neben- 
trubung, Kim Monatsbl f Augenh 83 38, 1929 

14 Hanssen, R Beitrage zur pathologischen Anatomie der Lmse (Cataracta 
pulverulenta), Ztschr f Augenh 76 73, 1932 

15 Peterdy, E M Sulla cataratta zonulare pulverulenta. Arch di ottal 36 35, 
1929 

16 Favaloro, G Cataratte embnonali e fetali, zonulari, central! (contribute 
chnico e biomicroscopico), Ann di ottal e elm ocul 64 721, 1936 

17 Russo, A Contribute alle cataratte congenite, ereditane e famihen sulla 
cataracta centralis pulverulenta, Ann di ottal e elm ocul 63 105, 1935 

18 Gifford, S R Congenital Anomalies of the Lens as Seen with the Slit- 
Lamp, Am I Ophth 7 678, 1924 
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published in German,*” but the authors ^\ere still unaware of the facts 
pointed out by Gifford 

Poos *” obsei ved the anomaly in the lenses of both ej es of a 
mother and 4 daughters (the fifth child, a son, was not examined) 
In the mothei’s case the cloudy area measured about 2 mm , only one 
concentric layer was affected, the center and the penjihery of the lens 
remained tianspareiit The cloudiness was denser at the pcripherj and 
diminished tow'ard the central pait The opacities were dusthke, punctate 
and pow'derhke, with a distinct regulaiit} , the size of the individual 
opacities increased tow'ard the periphery In the oldest daughter the 
cataract showed the same texture, but the opacih me.isured 3 5 mm 
The principal zone of cloudiness w'as sui rounded peripherally by a 
second layer of more delicate opacities The demarcations toward the 
equator and, similarly, tow'ard the anterior and posterior bulging surfaces 
were extremely sharp The opacit) in the ease of the second daughter 
strongly resembled that in the prc\ious case, except that here there 
W'as a larger, irregularly shaped, opacit) m the center of each lens, a 
feature w'hich was lacking m the other members of the family The 
lenses of the third daughter showed the characteristic opacit), with the 
difference that the mam zone of the opacification was denser and 
the external ring extremely faint In the case of the \oungest daughter 
the opacities were very delicate and occu])icd onl) a single la)cr The 
pictures weie identical m the tw'o eyes of the same person 

The multiple layers of cloudiness are common to the lamellar t)pe of 
cataract, but they differ in the minuteness and regularity of the compo- 
nent elements, furthermoie, m the absence of ladial 0 ])acities, the iiders, 
which are so characteristic of the perinuclear cataract, arc not jiresent 
Poos identified the cases w'lth those described by Vogt but pointed out 
that in Vogt’s presentation the center of the lens showed an even 
denser accumulation of the minute dots and that in his (Pooss) cases, 
with 1 exception the center w'as as free from the opacities as the clear 
periphery The opacities m Poos’s cases were in multiple la)crs, 
considering this arrangement, he proposed the designation cataracta 
zonularis pulverulenta 

In the case of Rauh the opacit) did not show the chaiacteristic 
picture He observed m the lenses a delicate, sphciical opacity con- 
sisting of extremely minute, white dots, with some gieenish or reddish 
shimmering in the central part The density of the opacity w as greatest 
in the central portion and diminished tow'ard the equator, w'hich was 
not sharply defined The opacity occupied the site of the embryonic 
' nucleus , the posterior sutures w'ere w'ell defined, and the anterior sutures 

19 Gifford, S Zum kongemtalen Star des Embryonalkcrns, Klin kfonatsbl t 
Augenh 78 191, 1927 
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were hardly discernible The zones of discontinuity of the embryonal 
nucleus were sharp The central opacity disclosed a visible interval, pro- 
ducing the appearance of a central opacity surrounded by a wide saucer 
Downward from the embryonic nucleus m each lens, and symmetrically 
located, was a second distinct, small round opacity enclosed m a 
homogeneous layer but isolated from it by a clear zone consisting of 
dots identical with those m the larger spherical opacity of the embryonic 
nucleus This second (small) opacity was within the zone of dis- 
continuity of the embryonic nucleus The anterior and posterior cortical 
layers contained a few punctate opacities The small opacity m the 
lower part of the lens, the punctate structure of which was identical 
with that of the primary, large opacity of the embryonic nucleus, deserves 
special consideration, because m zonular opacities the lamellar nature 
always discloses parallelism, not only of the lamellas but even of the 
isolated opacities, the riders are concentric with the center of the lens 
It IS questionable whether the case of Hanssen,^^ cited solely because 
of its being the only case m which histologic examination could be 
reported, really belongs to the group under discussion The author 
himself considered the possibilities of zonular, or central pulverulent, 
cataract, or of the senile premature punctate cataract of Becker or 
of a juvenile cataract progressing through senile changes Both lenses 
were affected m his case, but in very different degrees (vision was 4/6 
in the right eye with a correction of — 3 50 D and was limited to 
counting fingeis at 1 foot [30 cm ] in the left eye) The central opacity 
consisted of powder-like dots, a narrow, but clear, ring of cortex was 
sharply differentiated from the cloudy central area Cloudiness extended 
into the periphery , the fundus was visible only with maximum dilatation 
of the pupil The delicate cloudiness was most pronounced at the 
periphery but was also present throughout the entire nucleus The 
left lens was extracted intracapsularly, and section through the center 
revealed clear cortex, sharply demarcated toward the center, which 
contained numerous small, cloudy dots, becoming less dense toward the 
center Under high magnification, small empty spaces of various con- 
figurations, round, oval, angular and irregular with granular content, 
were seen The average space measured 8 to 15 microns, some were 
larger, with septum-like divisions In the periphery of the cloud}^ 
portion the outlines of the lens fibers were indistinct, and at times 
invisible, they vere in better state of preservation toward the center, 
with wavy outlines and empty spaces between the fibers Lime salts 
\\ ere not present , examination for lipids v as not possible 

The features of the case do not justif}' classifying the anomah as 
a cential pulverulent cataract, histologic examination of the latter form of 
cataract has not been made, vhich is not surprising considering that it 
represents a nonprogressive anomaly, causing onL slight visual distur- 
bance 
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Omitting the casuistic publications of putely descriptive observations, 
one must consider again the work of Gifford, which piesented for the 
first time the connecting link between the material gathered in the 
relatively older English literature and the more or less recent Geiman 
literature, stimulated by Vogt Dukc-Eldei described the discoid 
cataiact and stated simply that the appearance with the slit lamp had 
been described by Vogt With the ophthalmoscope, Gifford observed 
111 his patient, a woman aged 54, a circular, sharply circumscribed 
opacity, 2 mm m diameter, in the center of the pupillary area of each 
lens The opacity w as not very dense , the fundus opacity corresponded 
to the anterior surface of the embryonic nucleus, the anterior and 
posterior sutures were invisible The opacities consisted of white dots 
of varying sires, surrounded individually by a brighter ring, the denser 
central area was relatively larger than m the first case of Vogt, and 
theie vas no differentiation of a shell separated b) a clearer lajcr 
fiom the denser central portion The keen obser\ation of Gifford led 
him to the conclusion that the central puherulcnt cataract described b\ 
Vogt IS identical with an anomaly obscr\ed in England and m the 
United States and designated as Coppock cataract, Doyne's discoid 
cataract or familial nuclear cataract The diagnostic criteria are the 
size of the opacities, their texture and their exact location within the 
lens The first two did not escape the attention of the older observers, 
whose armamentarium consisted onl) of focal illumination and the 
paiallactic phenomenon, and the emplo}ment of the slit lamp gave 
Vogt and latei observeis the possibility of localization within the 
embiyonic nucleus In his second paper (published in German) Gifford 
reiterated his opinion as to the possible identit} of Vogt’s cataract w'lth 
the type described m the English literature, a consideration emphasized 
for the first time but, nevertheless, totally ignored in the German litera- 
ture, even in the second edition of Vogt’s “Atlas,” w'hich appeared many 
years later The second paper of Gifford contains interesting data, 
in 1 of the 4 typical isolated cases the patient had a son Avith perinuclear 
cataracts, a relation similar to that existing between the two forms 
reported previously by Nettleship and Harman In 1 family the mother 
and daughter were similarly afflicted, but the opacity w^as somew'hat 
larger, about 3 mm in diameter, with visible anterior and posterior 
sutures, as described by Vogt 

Morphologically, this anomaly of the lens affects the ontogenetically 
oldest part, the embryonic nucleus, and is a true idiokinetic malformation 
The diameter of the opaque zone, which often represents a double line, 
varies within certain limits, measuring on the average from 2 to 4 mm 

20 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 2, p 1368 
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Members of the same family afflicted with the anomaly present opacities 
of various sizes Poos reported thiat m the case of the mother the 
opacity measured approximately 2 mm , the equivalent of the outer 
zone of the embryonic nucleus, and m the 4 daughters the central zone 
was tv ice tins size, with a second zone of cloudiness, of still larger 
diametei, m 3 of the 4 cases Two cases of Vogt were sinnlar to the 
cases of Poos, the opacity m the first affecting the embryonic nucleus 
and that m the second showing two zones of more diffuse opacities 
around the central zone, similar to that m the third case of Poos Nettle- 
ship and Ogilvie, who observed the largest number of cases within a single 
family, emphasized the presence of only slight variations and gave an 
excellent clinical description of the three vaiieties, they recognized the 
possible vaiiation of the types m parents and children, or among affected 
members of the sibship Vogt, in a much smaller number of members of 
the affected family observed that the hereditary anomaly was identi- 
cal, not onty m size and location of the opaque zone but in the out- 
lines and texture of the cloudiness, the double contour and the minute dots 
with the presence of laiger elements The latter assumption seems to be 
m diametiic disagreement with the literature (Nettleship and Ogilvie, 
Chance, Poos and others) and with the findings in a family which I 
obseived The central pulverulent cataract is always bilateral and 
identical in the two affected lenses of the same person except for the 
slightest individual variations The bilateral appearance is important, 
consideiing the lesemblance of the structure to a zonular arrangement 
and the possible i elation, therefore, to zonular cataract and the possibility 
of transitional forms between the two types The early observers in 
the English literature described a single layer of opacification, but the 
advent of the slit lamp proved m many cases the presence of a second, 
or e^en a third, ring of dots encircling the central opaque zone Poos 
suggested the designation of cataracta zonularis pulverulenta, Russo, 
that of a central pulverulent opacity Similarly, Bellows observed a 
case with numerous fine dots of equal size m the embryonic nucleus 
sui rounded by a concentric, peripheral ring of hooklike, radial opacities 
The proximal portions of the hooks appeared to be wider than the 
distal, presenting angular opacities (riders) m association with the 
central pulverulent cataract Nettleship and Harman pointed out 
the alternating occurrence of the two types in the same family, and, 
similarly, Gifford leported a case in which the son has been operated 
on for zonular cataract 

Even in the complicated cases, in which the cataract is associated 
with coralliform cataract or with cataracts of other t 3 ^pes, occurrence is 

21 Bellovs, J G Cataract and Anomalies of the Lens, St Louis, C V 
!Mosb\ Compam, 1944 
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always bilateral Mann -- stated that /onular cataract is bilateral, but 
. other authors, such as von Szily,*'^ were uncloubtedl} not mistaken in 
their opinion that the typical /.onular cataract occasionally appears as 
a unilateral lesion I recall few cases of unmistakabl) unilateral lamellar 
cataract in young children , true, this type ma\ be hereditary or acquired, 
and the possibility of proving the presence of unilateral hereditary cata- 
ract of this type has not yet been investigated The question of such a 
possibility will be the task of future obser\.ation and research From 
the standpoint of modern genetics, one must consider the possibility, 
as know'll hereditary anomalies, such as poh dactylj , ptosis of the upper 
lid and coloboma may occasionally show unilateral manifestation 

. In the second family of im observation, the complicated form of 
central pulverulent cataract w’as, according!}, present m both e}cs of 
the members so affected To iin knowledge there is no proof in the 
literature of the presence of unilateral appear.mce 

The sharply defined area consists of minute dots in the cmhrionic 
nucleus, surrounded by a slight halo Occasional!) larger dots are 
mingled wuth the minute ones The opacity ma) be steel gra) and 
densely stippled, or ver) thin and translucent or \ery small and granu- 
lar, the process is not progressive and remains unchanged throughout 
life In }oung children and in old |>ersons the morphologic character 
does not undergo any ^arlatIon Ihe visu.il disturbance is usually slight, 
Jess"' being the only one to describe the Msual disturbance as con- 
siderable The early observers described tbe cataract as a flat disk 
situated between the nucleus and the posterior pole, but alwa)S sepa- 
rated from the latter by clear cortical layers The true morphologic 
character w'as not disclosed before the employment of the slit lamp, 
when the biconvex appearance, involvement of the embryonic nucleus 
and the multiple laycis of dots became generall) known In this con- 
nection, It is of interest that Adams had the opportunit) to examine 
1 member of the Coppock family wuth the slit lamp In this patient the 
opacity was a fairly dense, spotted, circular disk, the slit lamp disclosing 
Its biconvex nature, with involvement of the embr)onic nucleus Tlie 
minute dots appeared wdiite in the beam of the slit lamp, with a more 
or less clear central area The anterior and posterior sutures could not 

22 Mann, I Developmental Abnonmlitics of the E\e, London, Cambridge 
Umversitj Press, 1937 

23 von Szilv, A The Contribution of Pathological Examinatfons to Elucida- 
tion of the Problem of Cataract (Dojne Lecture), Tr Ophth Soc U Kingdom 
(pt 2) 58 595, 1938 

24 Jess, A Die Erkrankungen der Linse, m Schieck, F, and Bruckner, A 
Kurzes Handbuch der Ophthalmologie, Berlin, Julius Springer, 1930, vol 5, p 201 

25 Adams, P H Doyne’s Discoid Cataract (Coppock), Brit J Ophth 2G 
152, 1942 
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be definitely identified According to Adams, the nature of the opacity 
was that of a very small lamellar cataract, a finding which appears 
fairly often Bursuk expressed the belief that the central pulverulent 
cataract was a foime jriiste of the zonular type 

The size of the opaque disk varies Mann, who did not mention 
central pulverulent cataract, but spoke only of disciform, or Coppock, 
cataract, stated that it must form at or before the sixth month of fetal 
life Bellows simply reproduced Mann’s table of the times of appear- 
ance of abnormalities It seems that the varying size of the opaque 
disk means the formation at different periods In his Bowman lecture,® 
Nettleship pointed out, with regard to the lamellar cataract (page 60), 
that the size of the cataract is indicative of, and in direct association 
with, the time the lesion has acted on the developing lens The smaller 
the opaque area, the earlier was the time of action which resulted m the 
anomaly Gifford applied the same principle to the central pulverulent 
cataract, stating that in the small variety affecting solely the embryonic 
nucleus the origin of the anomaly must be placed as early as the third 
month, consequently, the larger zone of opacity indicates, accordingly, 
a later time for the action of the lesion, possibly the fifth or the sixth 
month of fetal life 

The original observation on the type of cataract in the Coppock 
family showed a dominant mode of inheritance, which is almost the 
general rule in hereditary foims of cataracts Nettleship and Ogilvie’s 
family consisted of 288 persons (131 males and 115 females, with 42 
whose sex was not disclosed) The cataractous branch included 134 
peisons (71 males and 55 females, with 6 whose sex was not given) , 
90 (44 males and 40 females, with 6 whose sex was not stated) were 
examined, of whom 16 were afflicted (2 others who had died prior to 
the time of examination were apparently affected, too) The trans- 
mission of the anomaly was given as continuous m every instance — in 
2 cases through two generations, in 1 case through three generations 
and m 1 case. through four generations Transmission was through the 
fathers m 4 cases and. through the mothers in 3 cases The 4 affected 
fathers produced 8 affected children out of 22 , the 3 affected mothers, 
5 cataractous children out of 12 The descendants of normal members of 
the family remained free from the defect There were only 5 instances 
of cousin marriages in the entire pedigree The cataract was present 
onl}^ in one branch of the stock Although in 3 of 4 cousin marriages 
one of the cousins was a member of the cataractous branch, the cataract 
appeared only m the offspring of 1 of these matings, and in this single 
case one of the parents was affected, in the other cousin marriages, in 

26 Bursuk, N Formes Frustes of Zonular Cataract, Russk oftal zliur 12 * 
485, 1930 
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Avhich neither parent was affected the children remained free These 
circumstances exclude the possible role of consanguinity as a hereditarj' 
factor 

In the family obser\ed by Chance' the father tninsmitted the con- 
dition to his third, fourth and fifth sons and to the daughter fthe 
mothei and the first and second sons were free) Other members of 
the family were not examined Ihe mode of inheritance represents 
dominance In another family, under the observation of Nettleship,® 
consisting of 275 persons (110 males and 115 females, with 50 whose 
sex w^as unrecorded), 8 had discoid and 24 zonular cataracts The 
details of the disease in the members of this famil} arc gnen on page 59 

Smith ® published the pedigree of another famil) afflicted w ith the 
same anomaly, but not related to the CoppocKs The cataiacts ivere of 
the discoid or retronuclear \ariet}, all fairly dense, the \cry slight 
and the lamellar t}pe did not occur The }oungest member affected 
w'as 3 and the oldest 64 years of age The family consisted of 113 per- 
sons (information was available on 102), and 26 were affected (24 of 
the 26 affected members and 49 of the 76 unaffected members w'ere 
actually examined) One person, with 51 descendants, had 26 affected 
offspring (15 males and 11 females), an incidence of 509 per cent 
With 1 exception, every affected person with offspring transmitted the 
anomaly, the exception being an affected man w'ho had onl} 1 child 
There was not a single instance in which unaffected parents produced 
an affected child The defect was transmitted as a t\pical dominant 
character through three generations In the first generation, an affected 
male produced in the second generation 3 affected females and 1 
affected male The first affected female of the second generation had 
12 children, wuth 2 affected bo}S and 2 affected girls, the second 
affected female produced 2 normal and 2 affected sons, the third affected 
female had 8 children, wnth 2 affected sons and 1 affected daughter, 
the affected male had 11 children, of W'hom 5 sons and 2 daughters 
show'ed the anomaly The third generation transmitted the discoid 
opacity only thiough the affected members, 1 affected male AVith 2 chil- 
dren, had an unaffected son , his brother had 5 children (2 males and 
3 females) wnth 2 daughters and 1 son showmig the disorder, 1 of the 
brothers had 1 unaffected child, and, finally, the affected female had 
3 children (1 son and 2 daughters) wuth 1 affected son and 1 affected 
daughter 

Harman could observe the defect in five generations, 17 sibships w'lth 
63 persons in direct descent , 8 members died at birth or in infancy, and 
of the remaining 55 persons 19 w'ere afflicted As in the previous pedi- 
grees, dominance was the mode of transmission, the affected nersons 
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were always born to affected parents, no cataractous child had normal 
parents The transmitters were both males and females Of the 55 per- 
sons, only 36 could be examined, and therefore possibly more than the 
19 persons were affected, explaining the shortage of 8 of the mendehan 
requirement The opacities were small and close to the nuclear region ; 
in cases in which it showed definite lamellar structure the opacity was 
small in relation to the total size of the lens, sharply defined and without 
riders This family seems to furnish additional evidence of the inter- 
changeability of lamellar and discoid cataract within affected families, 
similar to that in the family observed by Nettleship 

The German literature showed an apparent unawareness of the 
morphologic description offered by English and American authors, 
the hereditary factors concerning the anomaly were similarly overlooked, 
in some cases even up to very recent times Vogt was at first entirely 
Ignorant of a similar anomaly, later, in the first edition in his “Atlas,” 
he stated that it was probably congenital, and in the second edition, he 
presented a pedigree of 1 of his cases but again failed to mention the 


I 

m IT 



12 41 6 4 □ i 0 6 i cb 6 ?] 6 6 □ 


Fig 3 — Harman’s family of 55 members, showing discoid cataract in 19 


hereditary facts available Prior to the publication of the second edition, 
however, Gifford’s paper appeared in the German language, and Fran- 
ceschetti discussed Coppock and central pulverulent cataract in the 
same chapter , later Bruckner stated that the two forms are probably 
identical The familial appearance was noted m the cases of Poos 
(mother and 4 daughters affected), Gifford (mother with pulverulent 
cataract, and son with zonular cataract) and Vogt Vogt’s pedigree 
shows 5 generations, but actually only 3, members of the first and 
second generations not having been examined Scrutiny of this pedigree 
permits the conclusion of unquestionable dominance of the anomaly if 
one of the unexammed parents of the second generation was affected 
If one were to argue for recessiveness on the supposition that both 
paients were unaffected but were heterozygous for the anomal}^ one 
must admit the extreme unlikelihood of inheritance of such a rare 

27 Franceschetti, A Die Vererbung %on Augenleiden, m Schieck, F, and 
Bruckner, A Kurzes Handbuch der Ophthalmologic, Berlin, Julius Springer, 
1931, vol 1, p 631 

28 Bruckner, A Tr Internal Ophth Cong, 1938 
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anomaly by this mode unless the parents arc closely related , it is known 
that rare genes do not pioduce chance combinations in random matings 
The familial appearance of this rare disease in clnldren of imi elated 
parents can be interpreted onl) as an expression of dominance E\en 
the possibility that the parents carried the gene in suppressed form 
and the gene did not come to expression ^^ould, similarh, constitute 
evidence for dominance In the third generation there were 3 aflected 
and 3 normal children, representing a deviation fiom the expected 
4 5 15 ratio, and not excluding the possibilih of recessivencss The 
deviation is of course insignificant, with such small numbcis the calcu- 
lation does not have much meaning, the 3 3 ratio not excluding the 
possibility of lecessneness, c\en if one weic to expect the 3 1 ratio — 
characteristic of lecessneness Ne\erthcless, the possibility of recessne 
inheritance can be discarded on account of tiie inriU of the gene and 
the nonconsanguinit} of the parents The fannh tree shows, in my 



Fig 4 — Vogt’s pedigree, sliowing licrcdit\ of central piii\er\ulent cataract 
In this figure and in the following figures, the square within a square indicates 
males examined and not affected, and circles witlnn circles, icnnks examined and 
not affected 

opinion, one deciding point for dominance nameU that the 1 affected 
female of the third generation in mating w'lth 2 males (the first not 
examined, but supposed to be normal, and the second known to be 
normal) transmitted the disease to the onl) descendant of the first 
union and to 2 out of 4 children of the second union Considering 
these facts, the pedigree must be interpreted as expressing dominance 
and one must assume that 1 of the unexammed parents of the second 
generation w'as so affected 

Moreover, as recessiveness cannot be maintained, the probability 
that mutation occurred in the third generation does not command an) 
consideration Whatever the cause of a mutation, w'hethei a change 
in the quantity of gene, a change from one molecule into quite another, 
a partial change wnthin the molecule, a change w'lthin the tridimensional 
arrangement of the molecule (formation of steieoisomeie) or a quanti- 
tative change due to polymerization, one cannot imagine that the altera- 
tion of the extremely complicated mechanism wuthin the gene w’^ould 
repeat itself exactly three times out of six w'lthin one sibship But 
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even if, for argument’s sake, one accepts the possibility of mutation m 
the third generation, the mutant genes, nevertheless, show dominances 
exclusively 

The mode of inheritance seems to have been definitely settled as 
dominant m the older literature, only the recent literature, through 
unawareness of the facts, has seemed to obscure rather than to clarify 
the problem Therefoie the newer literature has been closely scrutinized 
and analyzed m the present study Bucklers dealt with Coppock 
cataract as a form distinct from the cential pulverulent type He 
claimed dominant inheritance for the former and cited Nettleship and 
Ogilvie ^ and Smith ® each as having described it m 4 generations and 
Chance and Harman ° each as having reported it m 2 generations 
Central pulverulent cataract, according to Bucklers, was dominant m 
2 generations m families reported by Poos and Vogt, and he claimed the 
possibility of recessiveness for his observation, m which unaffected parents 
had 4 affected children (2 males and 2 females) in a family of 10 (6 
females and 4 males) The observation is m agreement with that of 
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Fig S — Bucklers’ family, showing heredity of central pulverulent cataract 


Harman,^° who desciibed the presence of the cataract in 2 sisters with 
unaffected parents, Harman did not claim recessiveness in his cases, 
pointing out only that if traces of the cataiact could be found in the 
relatives of eithei parent the problem of recessive inheritance would 
emerge In order to establish recessive inheritance m Bucklers’ pedi- 
gree, one must show that both parents were heterozygous m order to 
produce the anomaly Considering the rarity of occurrence 6f this 
anomaly within the population, the parents should have been close 
lelatives, which was not the case, otherwise mention of it would surely 
not have been omitted Recessiveness cannot be excluded, but the 
incidence is four tenths of the expected, and appearance of the anomaly 
is very unlikely in random matings of unrelated persons The prob- 
ability of dominance cannot be completely discarded , one of the parents 
may have carried the gene, which did not come to expression 

Analysis shows that in the families reported by Poos and ^^ogt, 
lespectively, there vas unquestionable dominance, and probabl} also 
in the case of Bucklers, despite the fact that the latter considered the 

29 Bucklers, kl Erbliche Linsentruebuiigen, m Gutt, A Handbuch der 
Erbkrankheiten, Leipzig, Georg Thieme, 1938, p 126 

30 Harman, N B Familial Discoid or Coppock Cataract, Tr Opbth Soc 
U Kingdom 30 29, 1910 
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mode of mheiitance recessne The family of Russo '' is Iq an even less 
degree likely to outlive the claim of leccssiveness , this case led to a 
rather confusing presentation of the question by Bellows His summar} 
of the hereditary influence is regrettably inaccurate and does not clarify 
the question at all He made only tw’O citations — the fiist, that Nettle- 
ship and Ogilvie found neaily 20 afTccted members within one famil}, 
but be did not mention the fact that this family was presented 'as 
showing a dominant t\pe of heredity, or c\cn refer to all the other 
proied instances of dominance The second concerned the famil> of 
Russo, and his conclusion that here there was an apparentl} mcndchan 
lecessive inheritance is the only comment concerning the t}pe of inheri- 
tance Ceitainly, this kind of presentation docs not do justice to the 
known facts of hereditaiy transmission, not to mention the circumstance 
that the assertion of Russo does not hold water in the light of piesent 
genetic knowledge 

Russo’s family started with 2 afTccted biothers, the first one 
mairied a cousin, the second brother’s wufe was unrelated The first 
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Fig 6 — Russo’s family, showing hcrcditj of ccntnl puKcnilcnt cataract The 
triangle means that the sex was not stated 

marriage resulted m 3 affected boys and 1 girl, who refused to be 
examined (9 piegnancies, 4 luing children) The second brother had 
8 children, 3 males and 2 females w'cre examined and proved to be 
unaffected, 3 others (sex not given) w'crc not examined Russo stated 
that the family of the fiist brother w'ould support the conclusion of 
dominant inheritance, but the negative family pedigree of the second 
brother proved that the mode of inheritance was not dominant but 
recessive, without the examination of the famil} of the second bi other 
the recessiveness would have escaped unobsened, as a false dominant 
trait The basis of the conclusion is the fact that the disease appeared 
only 111 the family of the fiist bi other, therefore only in a consanguineous 
union, and must be recessive Bellows not only accepted the opinion 
of Russo but, by not presenting any facts concerning the proved 
dominance in other cases, earned the impression of pioved i ecessiveness 
by implication 

The dominance of the anomaly in the case of the first brother needs no 
further elucidation An autosomal dominant gene, if one parent is normal 
and the other is a heterozygous affected person, would produce 50 per 
cent normal and 50 per cent heterozygous affected offspring In the 
case of the second brother the first, and valid, objection is that only 
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5 of the 8 children were examined, therefore the possibility that the 
3 unexammed children were affected remains undecided If 1 person 
m 100,000 IS affected, 6 persons m 1,000 would be heterozygous for 
the defect AA, Aa and aa would represent the three types of offspring, 
and necessarily the Aa type would be present m 3 of 100,000 marriages 
Therefore the absence of the anomaly m 5 children of the family of 
the second brother does not exclude the possibility of dominance, for 
such a ratio could happen by chance once m 32 similar families If 
all the 8 children had been examined and been found free of the defect, 
this would speak against the possibility of dominance, because, on the 
basis of the same calculation, 8 normal children would happen by 
chance only once in 256 similar families (chance of A = 34 , chance 
of a = ^2 > probability in case of 5 unafflicted children (^)® = l/32, 
probability m case of 8 unafflicted children = 1/256) Not only is 
Russo’s conclusion of recessiveness, as carried over by Bellows, unproved, 
but the family tree is most probably an expression of dominant inheri- 
tance 
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Fig 7 — Rados’s first family, showing central pulverulent cataract 

In the hereditary form of central pulverulent cataract the dominant 
mode of inheritance is to be expected in accordance with the knowledge 
of inheiitance of various forms of hereditary cataract 

In 2 of the 3 families under my observation the dominant mode of transmission 
was unquestionable In the first family, the father had identical small disks, of 
2 mm diameter, consisting of typical small dots within the embryonic nucleus, 
without a second la>er of the dots He was brown haired and had dark gray irises 
The corneal refraction was as follows right eye 43 25 and 43 50 D , axis 85 , 
left eye 43 75 and 44 50 D , axis 105 Vision in the right eye was 15/50, and 
with a correction of + 0 50 D sph T + 0 75 D cyl , axis 90 it was 15/20 
Vision in the left eye was 15/50, and with a correction of 2 00 D cyl, axis 
105, 15/20 He was 63 at the time of his examination His wife, aged 58, 
had reddish blond hair, light blue irises and normal lenses, corneal refraction in 
each eye measured 43 50 D Seven children were In mg (4 boys and 3 girls), 
6 were examined, the first and third boys and the first girl were affected like the 
father All w'ere unmarried with the exception of the second (unaffected) son, 
wdiose 2 children were free of the anomaly The father w^as the transmitter of 
the cataract to the second generation, and the affected members not only exhibited 
a cataract similar to that of the father but showed astigmatism of larjing degrees 
The oldest bo\ in the second generation had the same small central opaque disk 
in both lenses , he had browm hair and blue irises , the corneal refraction measured 
40 00 and 41 75 D in the right eye and 41 25 and 41 50 D in the left eje Vision 
in the right eye was 15/100, and with a correction of -f 1 75 D cvl , axis 90, 
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15/20 m the left eye Msion ^\as 15/100, and witli a correction of 1 50 D c\l, a\is 
90, 15/20 The second (unafTccted) son was blond witli gra^ irises, corneal 
refraction in each c}c measured 44 25 D , Msion was 15/20 in each c\c, and 15/15 
with a correction of + 0 75 D I he third (second affected) son, again, had 
brown hair and blue irises, the opaque disks in his case had a dnnietcr of approxi- 
inatel}'' 4 mm , filling out the undilatcd pupil entireh 1 he morphologic character 
of the larger disks m his cases was the same as that in the pre\ious cases — minute 
grav dots surrounded b\ a lighter halo, without the prcseiiec of larger dots or a 
second ring of dots Corneal refraction measured 43 25 D m the right e\e and 
43 25 and 43 50 D in the left eje, Msion m the right eje was 15/100 and 15/20 
with a correction of + 1 75 D sph C + 075 D c\l, axis 90, msioii m the left 
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Fig 8 — Rados's second family, with central piihcrulent cataract 

eye was 15/200, and 15/30 with a correction of + 2 75 D sph C + 0 50 D cel, 
axis 90 In the case of the first daughter the opacity measured 3 5 mm and eeas 
round, with cleancut edges (larger than in the cases ot the father and the first 
affected son and smaller than in the case of the second affected son) , she had 
blond hair and light blue irises, her corneal refraction was 43 50 and 44 75 D in 
the right eye and 43 00 and 44 50 D in the left eye Msion was 8/200, and with a 
correction of — 6 50 D sph C — 1 0 D cyl , axis 180 it was 15/20, Msion in the 
left eye was 8/200, and with a correction of — 5 00D sph C — 1 25 D cyl axis 
180, 15/20 The next m line, a son, could not be examined but allegedh had 
normal eyes The fifth and sixth children, both unaffected girls had blond hair 
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Fig 9 — Rados’s third family, with central puKerulent cataract 

and light blue irises The fifth child h,id a corneal refraction of 42 50 D and 
visual acuity of 15/30 (15/15 wath a correction of 4-0 75 D m each e^c) , the 
sixth child had corneal refraction of 44 75 D m the right eve and 44 25 D in 
the left eye, and a visual acuitv of 15/30 (15/15 with a correction of +050D) 
All the refractive data w'crc obtained in the first generation with cucatropine and 
m the second generation with homatropinc The children of the third generation 
(1 child, 3 years of age) had normal lenses, refractive data could not be obtained 
because of lack of cooperation In the second generation the children inherited 
the cataract together with the corneal astigmatism from the father, the children 
with clear lenses w’cre free from astigmatism, a defect known to follow' the rule 
of dominance 

In a second family, the father and mother and 6 children (2 boys and 4 girls) 
were examined, and only 1 child, the second son, was typically affected, the opacity 
measuring about 2 mm and occupying the embryonic nucleus, w'lthout an additional 
line of dots The second child, a girl, had normal lenses but showed heterochromia 
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of the irises, the right ins being brown and the left light blue, with a few white 
corneal deposits in the lighter-colored eye 

In the third family, the father had a small central opaque disk in the embryonic 
nucleus in each eye, in front of the nucleus toward the posterior layers of the 
anterior cortex, lay a thick, gray, massive opacity, with diffuse, delicate, stripe- 
shaped opacities m the anterior and, especially, in the posterior cortex There 
were a few angular opacities in each lens The mother and the youngest girl 
had clear lenses The oldest child, a girl, and the second child, a boy, had a 
similar condition in both eyes , in the case of the girl the associated opacities of 
the posterior cortex were denser , m the case of the boy, in front of the small 
central pulverulent cataract, there was a dense pyramidal projection toward the 
anterior cortex 

In the first and third families the trait showed abundant evidence 
of a dominant mode of inheritance In the second family, m which a 
single case was observed m the family, the possibility of mutation, as 
m all isolated cases, must be considered, the rarity of the gene and the 
nonconsangumity of the parents do not permit the conclusion of reces- 
siveness Rare genes have a small incidence in the population, and the 
disease assumes an overt form only when the genes conveying the trait 
are inherited from both parents (heterozygous normal persons) When 
the character is rare, the chances of this happening are negligibly small , 
except in cases of consanguinity there is the possibility that two such 
rare genes are brought together by chance 

The family trees reported in this paper and the literature show that 
the mode of inheritance is dominant As I have proved, the recessive 
inheiitance claimed by a few authors cannot be substantiated The 
evidence for the dominant mode of inheritance is apparently unanimous 
111 the case of central pulverulent cataract, which is not always the 
case, as it is known that some anomalies may behai^e as a dominant 
m one family and as a recessive in another Two possible solutions may 
be offered m explanation of this behavior First, identical phenotypic dis- 
eases are not necessarily identical genotypic deviations Second, a certain 
anomaly is dependent on the cooperation of multiple genes, which may 
be so closely attached to one another in the chromosome that they 
usually act as a unit but may become separated, a given person might 
possess only the incomplete set of genes, which would require union 
with the complementary genes in order to produce the typical anomaly 
Therefore the disease might behave as a dominant in one family, before 
the separation of the genes, and as a recessive m the same family, after 
the separation took place The splitting or dissociation of the genes 
explains the rare cases in which the mode of inheritance of a certain 
anomaly changes the mode of inheritance within the same family in the 
course of the successive generations Central pulverulent cataract does 
not show^ such changes of transmission, the so-called recessne inheritance 
w'as only suggested, but not pro^ ed 

31 Lincoln Park 



EFFECT OF GRENZ RAYS ON LEPROUS INFILTRATIONS 

III Response of Lesions of the Anterior Portions of the Eyeboll 
F SAGHER, MD 

AND 

B MITERSTEIN, MD 
JERUSALEM, PALESTINE 

I NVOLVEMENT of the eye is one of the most serious complications 
of leprosy Opinions differ as to the frequency of occurrence of 
such invohement Rogers and Muir’ found involvement of the eye in 
5 to 10 per cent of their patients ^\lth lepromatous lepros\ De Silva," 
as ^^ell as Neve,^ stated that the percentage for this complication wzs 
20 to 25 Chance,^ in Norway, found ocular iinohement m S>0 per cent 
of patients \\ho had lepromatous leprosy and m 75 per cent of patients 
who had the neural type of leprosy Borthen “ leported m\ol\ement of 
the eye m 91 92 per cent of vomen who had the tuberculous and neural 
types of leprosy and m 98 33 per cent of men who had these forms of 
leprosy Duke-Elder,” citing data given \arious authors, pointed 
out that ocular iinohement is likely to occur at any time during the 
course of leprosy 

GENERAL CONSIDERATIONS 

It \vould appear that m regions m wdiich the body is usually co\ered 
with clothes, the face and, consequent!}, the eyes are in\olved moic 
frequently than is true m countries m which such co\ering is not the 

• 

From the Department of Dermatology (Dr A Doslro%sk\, Director) and 
the Department of Ophthalmology (Prof A Feigcnbaiim, Director) of the 
Rothschild-Hadassah Unnersitj Hospital 
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rule Soto classified ocular complications of leprosy under three 
categories, according to the mode of formation (1) extensions of 
leprous processes situated elsewhere, (2) endogenous foci, carried by 
way of the blood stream, and (3) extensions proceeding along the nerve 
trunks 

The ocular lesions most commonly encountei ed in the aforementioned 
regions consist of lepromas, which as a rule appear temporally on the 
bulbar conjunctiva close to the limbus as yellowish, gelatinous nodules, 
from there they tend to invade the cornea There is a certain superficial 
resemblance between these nodules and the limbal forms of spring catarrh 
(vernal conjunctivitis) These infiltrations, as they progress into the 
deeper layers of the cornea, produce severe visual disturbances As 
a rule, the nodules do not remain confined to the bulbar conjunctiva, 
they are likely to spread from this site to the sclera 

It is this type of ocular lesion in particular that is somewhat amenable 
to local therapy unless the process has penetrated too far into the eye 
or — as often happens — the process originates from the ciliary body 
The usual treatment of lepromas of the anterior portions of the eyeball 
consists of the application of solid carbon dioxide, the local injection 
of various drugs and surgical measures It might, therefore, be expected 
that a suitable form of radiant energy might also prove helpful 

PREVIOUS THERAPEUTIC INVESTIGATIONS 

In previous experiments with irradiation, it was found that cutaneous 
lepromas were noticeably affected by the grenz rays ® In the case of such 
irradiation of facies leontma and lepromas of the skin of the hands, the 
results also were fairly good, and local recurrences could be forestalled 
by adequate doses of the rays ° 

Before the rays were applied to the eyeball, it was important to 
know whether grenz rays would be absorbed by the superficial lajers 
of the anterior parts of the eyeball, and, if so, to what degree It was 
also important to know whether there was any likelihood of damage 

7 Soto, M C Algunas consideraciones sobre el tratamiento de las comph- 
caciones oculares de la lepra, Rev argent dermatosif 27 429-433 (Sept) 1943, 
Consideraciones clinicas sobre las complicaciones oculares de la lepra, ibid 27 412- 
422 (Sept) 1943 

8 Sagher, F Effect of Grenz Ra}'s on Leprous Infiltrations Report of 
an Attempt to Influence Leprous Infiltrations bj' Roentgen Rajs of Long Wa\e- 
length. Arch Dermat & Sj'ph 50 311-314 (No\ ) 1944 

9 Sagher, F, and Franco, S The Effect of Grenz Rajs on Leprous Infil- 
tration II Report of an Attempt to Influence Facies Leontma and Perforating 
Ulcer of the Foot bj' Roentgen Rays of Long ^Va^elength, Dermatologica 93 272- 
294 1946 
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to the lens and deeper structuies In earliei experiments on rabbits 
and on excised human eyes, it was ascertained that bet\Necn 89 and 97 
per cent of grenr rays ^^ere absorbed by the human cornea and that 
between 88 and 94 per cent of the rajs were absoibcd In the sclera’" 
On exposure of the cornea and aqueous humor to these lays, absorption 
was between 97 and 99 pei cent, so that practicall) the question of damage 
to the deepci structures did not arise 

Furthermore, it had to be decided beforehand whelhei or not large 
doses, such as are nccessaij foi the ticatmcnt of Icpromas, would damage 
the eyeball Experience m this regard is not extensne Pfeiffer” 
reported on 4 patients wdio had recened four senes of fue treatments, 
each treatment consisting of 452 r, in a total of fi\e sittings, with rest 
mter\als of two weeks He described “remarkable reactions of the con- 
junctn a and the episclcritic tissue ” Krasso,’- cxjicriincntmg on animals, 
reported that ocular damage occuned onlj after 7,830 r had been 
administered, the leaction, although gradualK subsiding, was still 
ascertainable histologicalh in the coiiiea when the e\e was excised aftei 
tw'O hundred and twentj-foui da\s Buck} recommended a dose of 
from 1,500 to 2,500 r for the treatment of superficial tumors of the eje 

On the basis of exjicnencc gamed m irradiation of Icpromas of the 
skin. It follow’s that doses of less than 400 r haAc no considerable effect, 
and that to achieve satisfactoi} results the indnidual doses should be 
betw'cen 600 and 1,000 r In some cases, howeier, administration of 
doses wuthm this range was followed by crjlhema and scaling, and it was 
questionable whether the eye would toleiate this kind of treatment In 
the first 3 patients in our series, therefore, it was chiefl) the tolerance 
and the reactions of the cornea and conjunctiva to such doses that had 
to be studied 

In the first patient, a lepromatous e\e, practicall} blind from early 
childhood, w'as irradiated In the second patient a completely blind 
lepromatous eye w^as inadiated In the third patient, an eye was 
treated the cornea of which was completely co\ercd with a lepromatous 
pannus Only after these experiments had proved innocuous, and 
even encouraging, were additional patients treated These additional 

10 Sagher, F , and Sagher, E Absorption of Infra-Roentgen (Buckv) 
Rays of Various Qualities by the Anterior Portions of the E\eball, Arch Ophth 
30 43-53 (July) 1943 

11 Pfeiffer, R L Treatment of Diseases of the Eje w'lth Grenz Rays, 
Arch Ophth 21 976-986 (June) 1939 

12 Krasso, I Experimentelles und histologisches uber den Einfluss einer 
einmahgen Bestrahlung mit Bucky’s Grenzstrahlen auf das gesunde Kaninchenaugc, 
Ztschr f Augenh 70 237-256 (Feb ) 1930 

13 Bucky, G Grenz Ray Therapy, New York, The Macmillan Companj, 
1929 
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patients were 3 persons whose vision was fairly good or good, they, 
similarly, received irradiation therapy 

TREATMENT 

The eyes were anesthetized by the instillation of a 4 per cent solution 
of cocaine hydrochloride, the eyelids were opened as wide as possible 
with Desmarres’ retractors The patient was then asked to glance in 
such a way that the leproma appeared in the middle of the palpebral 
fissure The irradiation tube was adjusted vertical to the leproma at 
a distance of 10 cm Tears, likely to absorb a considerable portion 
of the rays, were swabbed away with cotton wool The lid retractors 
were placed m such a way as to cover the eyelids with their broad 
portions, since otherwise considerable erythema of the skin of the eyelids 
might result A bismuth paste was applied to those portions of the skin 
which remained uncovered 

REPORT OF CASES 

Case 1 — A wonian aged 39 presented lepromatous leprosy with all its clinical 
and bactenologic characteristics Since the end of 1941 she had had a limbal 
leproma in her left eye Treatment with solid carbon dioxide, which she had 
previously received several times, had had no appreciable effect For the three 
months prior to the time we saw her the patient had remained without treatment 
Examination on March 16, 1941 disclosed no specific changes in the eyes The 
left eye presented corneal opacities, which had been there since the patient’s 
earliest childhood The fundus was normal The only symptom was a certain 
immobility of the pupils , they did not dilate after the application of homatropine 
On Dec 8, 1941, the patient returned because of superficial opacity of the entire 
left cornea and a leproma on the temporal side, occupying a third of the cornea 
and probably penetrating through all its layers There was occlusion of the pupil 
as a sequel of cychtis The patient could count her fingers only at a distance 
of 59 inches (15 meters) She complained of attacks of severe pain in her eyes 
Nothing abnormal was noted m the right eye 

On December 8, 1941, 1,200 r was administered to the left eye The factors 
were 170 volts, 10 milhamperes , approximately 6 kilovolts, which is equivalent 
to a half value layer of 0021 mm of aluminum, distance, about 4 inches (10 cm ) , 
rate of exposure, 375 r per minute On Jan 15, 1942, 1,200 r was administered 
No changes were noticeable thereafter, although the patient reported that the pain 
had subsided On February 5, 1,200 r was administered Occasionally slight 
irritation of the eye was noted On March 10, 2,000 r was administered Intense 
conjunctival injection was seen The patient had been free from pain all the time 
On April 23, 1,200 r was administered On June 1, it was seen that the leproma 
had become definitely flatter Dilated blood vessels were now seen surrounding 
the lesion On July 7, 1,200 r was given, on August 4 this dose was repeated, 
followed by the same dose on September 3 The total dose was 11,600 r 

On Nov 15, 1942, biopsy of a specimen of tissue from the site of the leproma 
showed, beneath the mucous membrane, small lesions containing acid-fast bacilli, 
partly isolated, partly m groups 
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The patient was kept under constant observation When she \\as last 
examined, on Oct 2, 1945, the left eye presented a grayish white, completely flat 
opacity at the former site of the Itproma, with small, degenerative inclusions 
Behind the radially arranged deposits, streaks were seen which resembled folds of 
the lamina clastica posterior The anterior chamber was deep, there was partial 
atrophy of the ins The pupil uas occluded by a dense membrane 

The patient was able to count her fingers at about 20 inclies (0 5 meter) In 
the right eye a slight, whitish protuberance \\ith enlarged blood vessels was 
present at the limbus, it extended from 9 to 2 o’clock Toward the cornea 
tlie borderline of this protuberance was indistinct On the temporal side, tlic cornea 
contained a slight, subepithclial opacilj , the ins showed small, jellow nodules 
(nodular iritis) The lens was normal 

Case 2 — A girl aged 19 had had Icpromatous leprosy for four jears prior to the 
time of her admission Examination of the ejes disclosed not too dense superficial 
keratitis in the right e>e, with a moderate number of keratic precipitates The 
upper and nasal part of the ins showed a large Icproma, temporally, small white 
nodules were seen Occlusion of the pupil was noted 'Ihe patient could 
distinguish hand movements The fundus was invisible 



Right eye of the patient in case 2, after irradiation, as compared with tlie left 
eye, which was not treated The left eye is distinctly inflamed The cornea of the 
left eye is more opaque than the cornea of the right eje 

Dense keratitis, with abundant keratic precipitates, was present in tlie left ejc. 
A few isolated nodules were apparent in the ms Posterior synechia, not clearly 
visible because of corneal opacitj, was detected The patient could count fingers 
at about 10 feet (3 meters) She complained of severe pain and of lacrimation. 

Between Jan IS and Aug 4, 1942 the patient received irradiation of the right 
eye with doses of between 1,200 and 1,500 r, to a total of 7,800 r The factop 
were 210 volts, 5 milhamperes , 14 kilovolts, filtered through 001 mm of 
cellophane, which is equivalent to a half value layer of 0031 mm of aluminum, 
distance, 10 cm , rate of exposure, 462 r per minute Treatments were given at 
intervals of four to six weeks 

After the patient’s second sitting the pain subsided Occasionally there was 
a slight erythematous reaction After the course of treatment had been completed, 
there was no evidence of irritation, whereas tlie untreated eye was distinctly 
inflamed (figure) The left cornea at this time was definitely more nearly 
opaque than the right one 

The patient was under observation until Jan 18, 1944 The condition of the 
affected eye remained stationary 
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Examination on Jan 18, 1944 showed that the right eye was not irritated In 
the center of the cornea a superficial opacity was seen, in the periphery grayish 
dots and deep blood vessels were evident The iris showed no changes in the 
condition seen at previous examinations Occlusion of the pupil was noted 
There was no perception of light The left eye, similarly, was not irritated, hut 
there was opacity of the cornea, with deep and superficial blood vessels No details 
of the ins were discernible because of the dense opacity There was no perception 
of light 

The patient died in October 1945, from complications of the rapidly progressing 
leprosy 

Case 3 — A woman aged 27 had had lepromatous leprosy for nine years prior 
to the time we saw her At examination on Feb 22, 1944 (prior to irradiation 
therapy) a leukoma was seen to occupy half the cornea The rest of the cornea 
was opaque On the lower portion of the limbus a small leproma was surrounded 
by dilated blood vessels On examination with the slit lamp the nasal side of the 
cornea seemed to be slightly clearer, otherwise, deep blood vessels were visible 
in the whole area The patient could count fingers near the eye The fundus 
was not visible Examination of the right eye with the slit lamp showed that the 
entire cornea was opaque, with superficial and deep blood vessels evident to a 
somewhat less degree on the nasal side The nerve fibers were thickened The 
ins, lens and fundus were normal Vision was 5/9 

Irradiation of the left eye was started on Feb 23, 1944 The factors were 
210 volts , 10 milliamperes , 10 kilovolts, which is equivalent to a half value 
layer of 0 027 mm of aluminum, distance, 10 cm ; rate of exposure, 660 r per 
minute On March 21, 1944, 800 r was administered The leproma on the 
lower portion of the limbus presented a central depression, which stained with 
fluorescein There was no irritation On May 10, 1944, 700 r was administered 
The leproma was flatter and did not stain with fluorescein Between May 30 
and Oct 23, 1944, five more irradiations, with doses of 600 to 800 r each, were 
carried out The total dose administered (February to October) amounted to 
5,500 r 

From time to time the patient reported for examination, at the last time, on 
May 1, 1946, she was found to be in a very poor general condition because of the 
rapid progression of the lepromatous process all over her body 

A total leukoma was seen in the left eye, and a new leproma surrounding 
the cornea had appeared, leaving the area which had been exposed to treatment 
with the grenz rays definitely flatter 

A large leproma was spreading over the cornea of the right eye, only the upper 
nasal portion being still intact 

Case 4 — A woman aged 25 had had lepromatous leprosy, with extensive 
bilateral involvement of the ulnar nerve, for twelve years prior to the time we 
saw her Examination of the left eye (prior to irradiation treatment) revealed 
a leproma on the temporal part of the limbus, extending over approximately one- 
half the cornea That part of the cornea which lay outside the leproma was clear. 
The leproma was elevated above the plane of the cornea by approximately 3 to 
5 mm The patient could count fingers at about 11 feet (3 5 meters) Cjclitis, 
with yellow patches in the ins, was present Examination of the fundus disclosed 
anterior choroiditis There \vere no changes in the right eye, vision was S/ll 
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In the period between Oct 28, 1943 and Jnl> 24, 1944 the patient rcccncd a 
total of 8,000 r, in doses of 800 r each, at inttr\ais of four to six weeks The 
irradiation factors were the same as tiiosc eniplojed in case 3 

Before irradiation was started, a specimen for biopsj was taken from the area 
occupied by tlie Icproma Histologically, no granulation tissue was observed, 
because the section was too supeificial, consisting ilmost cxelusnclj of epithelium 
of the mucous membrane Mjeobactenum Icjirac was not demonstrated 

Half a jear after treatment had been started the Icproma began to be dcfinitcl> 
flatter, that is, after a total of about 4,800 r had been administered 

The patient was under obscrsation all the time At the last examination, on 
May 1, 1946, the left eje was seen to contain, instead of the Icproma, a leukoma, 
with dilated blood vessels Outside the area of the leukoma the cornea had a 
normal appearance The ins was not irritated 1 he lens was normal The patient 
could count fingers at about 6 feet (IS meters) 

The right eye contained a slight corneal opacit> , central choroiditis was 
evident 

Case S — A girl aged 18 had had lepromatoiis lcpros> for six >cars prior to her 
coming to consult us She complained of pain in both ejes 

Examination of the right 030 (prior to irradiation treatment) revealed infiltra- 
tion of the bulbar conjunctiva at a dist,ancc of approximatcl3 2 mm from the 
upper part of the limbus Deep opacit3 of the cornea extended tonguelikc, from 
above downward, almost to the center of the cornea From all sides superficial 
vessels w’ere seen proceeding toward the cornea, leaving onl3 the center intact 
The ins, lens and fundus were normal Vision was 5/lS 

Infiltration of the bulbar conjunctiva of the left eve extended from 11 to S 
o’clock, with pronounced inflammation In the upper sector of the cornea a Icproma 
was obsen’ed extending tonguelikc down to the center The ins, lens and fundus 
were normal Vision was S/30 

In the period from April 18 to Nov 30, 1944, the Icproma of the left eve 
was irradiated, the patient receiving a total of 7,400 r, in doses of 800 to 1,000 r each 
The factors were the same as those used m case 3 In spite of the irradiation, 
the Icproma continued to grow, while, at the same time, numerous fresh nodules 
and infiltrations developed all over the bod3, including the face 

The patient was under observation during the entire period of treatment 
At the last examination, on May 1, 1946, a Icproma, approximately 4 mm in 
height, was observed on the lower portion of the limbus (from 10 to 4 o’clock) 
in the left eye, with infiltration of the entire cornea, leaving a slightly clearer 
area in the center At the site at which the Icproma had been onl3 ciliary 
injection could be noticed 

The right' eye exhibited a ring-shaped Icproma at the limbus, in the upper 
]>ortion of the cornea was a deep, gray opacity 

Case 6 — A woman aged 33 had had Icpromatous lcpros3 for five 3’ears prior 
to the time we saw her She complained of constant pain in her eyes 

Examination of the right eye (prior to irradiation treatment) disclosed a leproma 
of the conjunctiva on the temporal portion of the limbus, encroaching 2 mm on 
the cornea The superficial corneal layer was transparent, the deeper layers 
were infiltrated with deep blood vessels The leproma was elevated above the 
plane of the cornea by approximately 2 mm In the left eye the same conditions 
were seen as those in the right eye, except that the leproma was slightly smaller. 
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encroaching on the cornea only 1 mm and elevated approximately 1 mm Vision in 
both eyes was 5/7 The pupils were not exactly round, but the ins, lens and 
fundus did not present anything abnormal 

Grenz ray therapy was confined to the leproma of the right eye, which had the 
more extensive involvement In the period from Feb 23, 1944 to Jan 1, 1945, 
a total of 9,100 r was administered, the patient receiving doses of 700 to 1,000 r at a 
time The factors were the same as those utilized in case 3 

After the administration of a total of 4,300 r, the leproma became definitely 
flatter The patient was under observation during the entire period of treatment 
At the last examination, on May 1, 1946, the right eye was seen to contain a 
leproma on the temporal side of the cornea, this leproma had become flattened 
but was still slightly brownish opaque In the lower sector were a few isolated 
blood vessels, at one place a large blood vessel was seen to penetrate into the 
conjunctiva, which appeared to be normal The opaque area of the cornea was 
approximately 1 5 cm in diameter The left eye, which had not been irradiated, 
exhibited between 5 and 9 o’clock a broad prominence, about 3 or 3 5 mm wide, 
overhanging the limbus so as to form a furrow The adjacent portion of the 
cornea contained a band-shaped, white opacity, between 1 and 1 5 mm wide 
Pam was also more intense m the left eye than in the right eye The lens was 
normal Vision was 5/8 

Comment — In principle, only one eye of a patient was irradiated, 
usually the more severely affected one, the other eye serving as a control 
The patient in case 1 had a leproma in the left eye, which eye had 
been amblyopic from childhood as a result of corneal scars Damage 
that might be caused by irradiation could not, therefore, have been of 
any consequence Doses of 1,200 r elicited no reaction except for an 
occasional slight irritation, which persisted for one day to two days 
After exposure to still larger doses, however, all patients reported 
intense irritation, rvith a sensation of burning and occasional slight 
photophobia Tolerance was satisfactory if doses did not exceed 1,200 r 
and were administered at intervals of four to six weeks In case 1 the 
leproma disappeared completely, leaving a scar During a follow-up 
period of four years no recurrence was noted at this site, and no changes 
were observed m the inner stiuctures of the eye The untreated eye, 
on the othei hand, showed rapid progression of the leprous process 
concomitant with the advance of the cutaneous lesions all over the body 
For the patient herself, it was particularly important that pain had been 
relieved duiing the entire period of treatment, whereas previously 
she had had fiequent attacks of violent pain 

In case 2 the patient had been selected for the purpose only of 
ascertaining the tolerance of the eyeball to very large doses, since 
It was lecogmzed that she had superficial keratitis, wath occlusion of 
the pupil That is, the eye w as ’already blind, so that there could be 
no question of damage to vision with the procedure The tolerance 
was satisfactory wdien doses of 1,200 r were emplo}ed, wliereas \iolent 
reactions w'ere elicited wuth doses of 1,500 r In this case, too, the 
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analgesic effect was an outstanding feature, an aspect that Pfeiffer” 
einphasi7cd in his theiapeutic investigations Although pain disappeared 
completely from the treated eye, it persisted with undiminishcd seventy 
in the untreated one Some degree of impiovcment in the keratitic 
process was even noted, the cornea becoming slightly clearer and inflain- 
mation subsiding — an effect that is clearly noticeable in the figure 

The patient in case 3 presented sc\crc superficial, as well as deep, 
opacities of the coinca, with a Icproma of the limbus and an ulcer 
m the lower sector After irradiation the Icproma became flatter, 
whereas the cornea itself was unchanged 

The patient m case 4 had a Icproma at the temporal edge of the 
cornea of the left eye, this lepioma extended as far as the pupil, thus 
seriously interfering with vision, so that the patient was able to count 
fingers no closer than about 11 feet (3 5 meters) After she had received 
a total of 8,000 r, the Icproma completely disappeared, leaving a white 
scar During the entire follow-up period, extending over two and a 
half years, no corneal or lenticular changes w ere noted, and the Icproma 
did not recur Vision remained unchanged, for all practical purposes 
During this pciiod, how'cvcr, the originally unaffected right eye became 
involved 

In case 5, lepromas w'ere present not only m the eyes but all over 
the body, and the number w'as rapidly increasing The patient’s condi- 
tion was deteriorating rapidly In this case, irradiation seemed to 
exert an adverse effect At the site of irradiation no noticeable changes 
occurred, whereas m the ncighboimg parts of the eyeball new lepromas 
appeared and developed rapidly 

The patient m case 6 eventually presented slowly growing lepromas 
m both eyes These lesions uniformly advanced over the limbus, the 
lesion in the right eye being slightly larger than that m the left eye 
Vision was 5/7 in each eye Irradiation was, therefore, confined to 
the right eye, in wdnch the leproma was larger than the leproma m 
the left eye, at the end of the treatment it was definitely less elevated 
During the same period new lesions developed all over the patient’s body 
Since, however, the leproma in the untieated eye was developing only 
slowly, irradiation was not continued up to a maximal total dose 
During a period of two and a quarter years, vision, as well as the 
inner structures of the eye, remained unaffected 

QUALITY AND DOSAGE OF THE RAYS 

Various grades of “hardness” of the rays were employed In case 1 
grenz rays of long wavelength (“soft rays”) were applied, that is, 
the voltage was 6 kilovolts, which is equivalent to a half value layer 
of 0 021 mm of aluminum It was established that when the rays were 
used the cornea absorbed 95 per cent of them, the cornea and the 
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aqueous humor together probably absorb 100 per cent of them, so 
that the danger of damage to the lens is practically nonexistent In the 
second case, the rays of short wavelength (“hard rays”) were purposely 
chosen, that is, the voltage was 14 kilovolts, which is equivalent to 
a half value layer of 0 031 mm of aluminum This was achieved by 
the insertion of a cellophane filter corresponding to 0 01 mm of 
aluminum 

In the remaining cases the rays used were of medium quality , that is, 
voltage was 10 kilovolts, equivalent to a half value layer of 0 027 mm 
of aluminum When doses up to 10,000 r were used, the quantities 
of rays penetrating the cornea or sclera and the aqueous humor were 
insufficient to cause damage to the lens or deeper structures of the eye 
This could be confirmed in our series, so far as the condition of 
the cornea permitted us to examine the interior of the eye The periods 
of observation, starting from the first irradiation, extended up to 
four years 

For purposes of comparison, in 1 case an area of skin 2 by 2 cm 
in diameter was exposed to 800 r of the same type of rays as those 
to which the eye was simultaneously exposed Although on the next 
day the eye showed only slight redness and during the subsequent 
weeks no reaction at all, waves of erythema developed on the skin to 
such a degree that even after four weeks scaling was still m progress, 
and as late as eight months later delicate pigmentation was still 
noticeable 

From this investigation it clearly follows that the reaction of the 
eye to exposure to grenz rays is far less intense than that of the skin 
Since the erythematous reaction of the skin is of a vascular nature, 
it IS understandable that the cornea cannot possibly show this sort of 
response 

Although the studies reported in the foregoing portion of the text 
prove that lepromas of the anterior portions of the eyeball cannot be 
affected by grenz rays, no definite therapeutic conclusions can be drawn, 
in view of the small number of obserr^ations 

SUMMARY 

Grenz rays were applied to lepromatous changes in the anterior 
segments of the eyeball m 6 patients Since it was obvious, on the 
basis of experience with irradiation of the skin, that only large doses 
would be able to produce an effect, 3 practically sightless eyes were 
chosen for exposure to these rays In all 3 patients the lepromas 
undoubtedly became reduced m size or disappeared completely 

When the grenz ra^s w'ere emplo}ed on the e>es of 3 additional 
patients which presented lepromas with fairly good Msion, 2 eves 
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exhibited a favoiablc response, whereas in the third the lepromalous 
pait which was irradiated became quiescent, or even slightly flatter, 
while the sm rounding parts piesentcd rapid growth of new lepromas 
The voltage of the lays used ranged from 6 to 14 Kilovolts, wdiich 
is equivalent to half value layeis of 0 021 to 0 031 mm of aluminum 
The most effective doses applied at one sitting were from 700 to 1,200 r, 
the total amount varying from 5,500 to 11,600 r 

These large doses could be applied safely to the external tissues 
of the eye because the sensitivit}' of such tissues to ra 3 ^s is lower than 
that of the skin 

No damage to the cornea, lens or deeper structures of the eye was 
noted, so far as this could be determined on the basis of observa- 
tions extending over a period of bctw'een tw'O and four yeais 

Dr H J Stern, assistant in the Dtpartinent of Ophthalmology of the Rothschild- 
Hadassah Unnersity Hospital, took an actwe part in these studies before joining 
the army Dr J Handau, assistant in the same department, aided in the study 



PATHOLOGIC STUDY OF OCULAR LESIONS DUE TO 
LEWISITE (/3-CHLOROVINYLDICHLOROARSINE) 

Changes With and Without BAL (2,3-Dimercaptopropanoi) Therapy 
FRANCIS HEED ADLER, MD 
WILFRED E FRY. MD 

AND 

IRVING H LEOPOLD, MD 
PHILADELPHIA 

I N STUDYING the pathologic changes produced by various war 
gases, it became apparent that certain histologic events were common 
to all All eyes exposed to severe burns with mustard gas (2-chloroethyl 
sulfide),’- lewisite (^-chlorovinyldichloroarsine)^ and nitrogen mus- 
tards (/3-chloroethylamine)^ showed the following alterations 

1 Epithelial changes, followed by loss of epithelium 
2 Endothelial changes, followed by loss of endothelium 
3 Alteration of stromal cells, leading to death of the cell, disappear- 
ance of stromal nuclei and, eventually, some loss of stromal substance 
4 Edema of the corneal stroma 

5 Cellular infiltration of the cornea first with polymorphonuclear 
leukocytes and later with lymphocytes and large mononuclear cells 
6 Vascularization of the cornea 

From the Department of Ophthalmology of the University of Pennsylvania 
Hospital 

The work described in this paper was done under a contract recommended 
by the Committee on Medical Research, between the office of Scientific Research 
and Development and the University of Pennsylvania 

1 Warthin, A S , Weller, C V , and Herrmann, G R The Ocular Lesions 
Produced by Diclilorethyl Sulphide, J Lab & Clin Med 4 785-832, 1918 

2 (a) Hughes, W Clinical and Pathologic Course of Mustard Gas Burns 
of the Rabbit’s Eye, personal communication to the authors (i?) Adler, F H , 
Fry, W E , Leopold, I H , LaMotte, W O, Jr, and Frisch, F Pathologic 
Course of Lewisite Lesions of the Rabbit’s Eye, personal communication to the 
authors 

3 Scholz, R O Clinical and Pathologic Studies on 1,130 Bums in the 
Rabbit’s Ej e, personal communication to the authors Adler, F H ; Leopold, I H , 
and LaMotte, W O , Jr Pathologic Study of Standard Ocular Lesion of 
Liquid Nitrogen Alustards, personal communication to the authors, personal com- 
munication Jan 10, 1944 Afaumence, A E Comparison of Histopathologic 
Changes m Ocular Lesions Produced b> Afustard Gas and by Nitrogen Afustards, 
personal communication to the authors 
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2 — Inscs of uittreatcd (abo\c) and treated eje*; one hour after burnint; 
0 4 i”cr of kwisjtc ncn’ato\%hn-co‘:jn stnin , ma'qnifjcation, 330 
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7 Changes in the iiis and ciliary body, consisting chiefly of con- 
gestion, cellular infiltiation and dispersion of pigment 

8 Alterations of the anterior chamber, consisting of deposition of 
serum and fibiin and cellular infiltiation 

9 Lenticular changes, ranging from vacuolation to permanent opaci- 
fication 

10 Repaiative processes, consisting of newly formed capillaries and 
fibroblastic tissue 

11 Evidences of secondary infection 

These histologic events varied m extent m the case of each of 
the vesicant gases, depending on the following factors (1) amount of 
vesicant agent and length of exposure, (2) toxicity of the individual 
gas (i e , the seventy of the changes will vary with the same concentra- 
tion and time of exposure [C T ] of the different gases) , (3) length 
of time elapsing between exposure of the eye and enucleation In the 
case of certain gases these changes occurred earlier than in others 

Detailed histologic studies were made of the course of ocular lesions 
due to lewisite burns m rabbits These studies were performed on 
eyes burned b}^ standard technics Liquid lewisite, 0 4 mg , was delivered 
by microsyringe to the superior limbus, and the lids were allowed to 
close immediately The two eyes of each rabbit were burned with 
the same dose of lewisite One eye of each rabbit was treated with 5 
per cent BAL in ethylene glycol two minutes after burning The eyes 
were enucleated fifteen minutes, one hour, six hours, twelve hours, two 
days, three days, five days, ten days and fourteen days after exposure 
All eyes were fixed in a dilute solution of formaldehyde U S P and 
prepared for histologic study by the pyroxylin technic The hema- 
toxylin-eosin stain was used 

RESULTS OF HISTOLOGIC STUDY OF UNTREATED EYES 

Within ten to fifteen minutes after exposure a definite histologic 
change could be noted in the cornea (figs 1 and 2) This consisted 
of swelling of the epithelium with separation from the underlying 
stroma, representing early edema During the first hour the process 
progressed , the epithelium was lost over some areas and showed edema 
of the basal cells with detachment in others The fibers of the stroma 
were separated, and there were vacuolated areas about some stromal 
nuclei These changes were indicative also of increasing corneal edema 
A fine granular exudate appeared in the anterior chamber The vessels 
of the iris and the ciliary body became slightly congested The con- 
junctival vessels also were congested, and red blood cells and fibrinous 
exudate could be seen to have escaped into the conjunctival tissues 



Fig 4 — Corneas of untreated (above) and treated eyes six hours after 
exposure to lewisite (0 4 mg ) Hematoxylin-eosm stain, magnification of untreated 
cornea, 170 of treated cornea, 330 
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Fig 5 — Irises of -untreated (above) and treated eyes six hours after exposure 
to lewisite (0 4 mg ) Hematoxylin-eosm stain , magnification, 330 










Fig 6 Corneas of untreated (above) and treated eyes twelve hours after 
exposure to le\<'isite (0 4 mg ) Hematoxylin-eosin stain , magnification, 330 
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At the end of six hours prominent pathologic changes had appeared 
in the whole anterior segment of the eye The epithelium had entirely 
disappeared from most aieas of the cornea The conjunctiva showed 
considerable edema and extensive infiltration with polymorphonuclear 
leukocytes In the stroma the number of nuclei vas reduced, and the 
staining of all stroma was less than normal Descemet’s membrane 
was present, but the endothelium was paitly lost A scanty exudate 
containing polymorphonucleai leukocjtes was observed m the angle of 
the anterior chamber and on the anterior surface of the ins The iris 
and ciliaiy body shoved edema, congestion and an occasional poly- 
morphonuclear leukoc3-te The rest of the eye was unchanged 

At the end of twelve hours the changes were similar to those seen 
at the end of the six hours but were much more intense The most 
striking change was in the corneal stroma, where the staining properties 
were poor and the nuclei were scanty, a condition denoting beginning 
necrosis of stromal cells In addition to the edema in the ins and the 
cihar}'’ body, one observed exudate and areas of hemorrhage 

At the end of twenty-four hours, although all portions of the anterior 
segment were involved, the changes in the stroma were prominent 
No nuclei were seen in the corneal stroma except near the limbus The 
outlines of the stromal fibers were indistinct , the staining qualities were 
poor, and a polymorphonucleai cell infiltrate appeared at the limbus 
At the end of two days the lesions were still advancing In addition 
to the necrotic changes previously noted in the stroma, there was now 
loss of both stroma and epithelium, producing severe ulceration Poly- 
morphonuclear cell infiltration was beginning to extend into the stroma 
from the limbus, and in general the stromal fibers were poorly demon- 
strated Few stromal nuclei were present, and their staining reaction 
was poor There was severe iridocyclitis, and the sclera now showed 
beginning infiltration 

At the end of three days the pathologic changes were similar to 
those noted at the end of two days and appeared to have reached their 
maximum short of corneal perforation 

At the end of five days the changes consisted of corneal ulceration, 
iridocyclitis and polymorphonuclear cell exudate, filling one-third to 
one-half the anterior chamber Early, deep vascularization was seen 
in the stroma at the periphery of the cornea Superficial vascularization 
was uncommon Mild doses of lewisite may not produce vascularization 
until the seventh day Edema of the ciliary processes and disturbance 
of ins pigment were clearly apparent at this stage Epithelial regen- 
eration, represented by a single layer of cuboidal cells, had usually 
begun 




Fig 7 — Irises of untreated (above) and treated eyes twelve hours after 
exposure to lewisite (0 4 mg ) Hematoxylin-eosin stain , magnification, 330 
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Fig 8 — Corneas of untreated (above) and treated eyes twenty-four hours after 
exposure to lewisite (0 4 mg ) Hematoxylin-eosm stain , magnification, 330 
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Fig 9 — Fields from the same corneal sections as those shown in figure 8, 
but closer to the limbus 
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By the seventh to the tenth day, in eyes which had not already 
perforated, some evidence of repair was present The eye still showed 
evidence of severe inflammation of the anterior segment The chief 
indications of repair were the piesence of an irregular epithelium, 
varying from two to six layeis in thickness, and the presence of capil- 
laries throughout the infiltrated areas of the stroma Regeneration 
of endothelium was noted by the seventh day Theie was no edema of 
the conjunctiva In the stroma the polymorphonuclear cell infiltrate 
was replaced almost entirely by a dense round cell infiltration Fibro- 



Fig 10 — Cornea, ins and anterior chamber of untreated (left) and treated 
eyes forty-eight hours after exposure to lewisite (0 4 mg ) Hematoxylin-eosin 
stain, magnification, 60 


blasts were present in the deeper layers of the stroma The exudate m 
the anterior chamber was beginning to clear, and what remained 
consisted of round cells. Peripheral anterior synechias were beginning 
to form The iridocyclitis was less acute The ins was usually shortened 
and thickened 

At the end of fourteen days eyes which previously had had small 
corneal perforations, now closed, showed evidence of repair similar 
to that at the end of ten days The cornea was completely covered 
by an irregular layer of deeply staining epithelial cells There was 







Fig 11 — Corneas of untreated (above) and treated eyes seventy-two hours 
after exposure to lewisite (0 4 mg ) Hematoxylin-eosm stain , magnification of 
untreated cornea, 170, of treated cornea, 130 
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Fig 13 — Corneas of untreated (above) and treated eyes ten days after exposure 
to lewisite (0 4 mg) Hematoxylin-eosm stain, magnification, 170 
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no conjunctival edema, but the subconjunctival tissue was thickened 
by fibroblasts The stioma consisted of irregular bands and islands of 
round cells In the middle layeis were numerous small and medium- 
sized vessels Although the anterior chamber was shallow, there were 
extensive peripheral synechias The ins consisted of poorly staining 
fibroblasts and contained cells in which there was usually much phago- 
cytosed pigment In the posterior portion of occasional eyes foci of 
retmochoroiditis were noted 

INFLUENCE OF SPECIFIC THERAPY ON OCULAR 
LESIONS DUE TO LEWISITE 

The standard severe ocular lesions produced by lewisite were 
treated with BAL and studied histologically These lesions were com- 
pared with the untreated lesions described in the preceding section 
(figures) These studies showed that the changes in the cornea, the 
anterior chamber, the ciliary body, the lens and the rest of eye were 
less severe in the treated than in the untreated eyes The difference 
in amount of inflammatory change was evident in twelve hours and 
continued to be apparent up to fourteen days At the end of fourteen 
days, however, there were still changes in the corneal stroma of the 
treated eye These changes consisted chiefly m an increase in stromal 
cells and fibroblasts and in the occasional vascularity of the limbus. 
The incidence of these scars was proportional to the concentration of 
vapor or liquid lewisite used to produce the ocular lesion and was 
inversely proportional to the length of time before application of BAL 
In a treated eye there were no changes that could be attributed specifically 
to the treatment The changes were similar to those observed in the 
untreated eye but were of milder degree 

SUMMARY 

Several features of the pathologic changes in the rabbit eye injured 
by lewisite (/S-chlorovinyldichloroarsine) may be emphasized 

1 In the early stages changes appeared in the stroma which may 
be interpreted as a rapidly progressing necrosis of the whole stromal 
layer This was seen in the loss of the nuclei of the corneal fibers, the 
loss of staining ability of these fibers and their loss of outline These 
changes were first seen at the end of six hours and reached the maximum 
m twenty-four hours 

2 The infiltration of the stroma began at the periphery at the 
twenty-four hour stage and was of polymorphonuclear cell type This 
infiltrate was replaced by a round cell infiltrate at the end of the ten 
day stage 



Fig 14 — Irises of untreated (above) and treated eves from the same eyes as 
those in figure 13 , magnification, 170 
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Fig 15 — Corneas of untreated (above) and treated eyes fourteen days after 
exposure to lewisite (0 4 mg) Heraatoxylin-eosm stain, magnification of 
untreated cornea, 170, of treated cornea, 130 
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3 Vascularization did not make its appearance until the end of 
five days This vascularization was in all la}crs of the stroma but 
was most prominent in the middle layeis In fourteen days the vas- 
cularization was fairly intense 

4 In a treated eye there w'ere no changes that could be attributed 
specifically to the treatment The changes were similar to those observed 
m the untieated eye but were of milder degree 

Hospital of the Universitj' of Pcnnsjhania 
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STUDENTS' MODEL FOR SLIT LAMP BIOMICROSCOPY OF THE 

AQUEOUS HUMOR 

W MORTON GRANT, M D , BOSTON 

F or familiarizing students with the biomicroscopic appear- 
ance of the noimal and the abnormal aqueous humor a series of model 
eyes is of considerable value The type of model which I have found 
satisfactory in postgraduate teaching, and which others may similarly 
find useful, has a convex glass “cornea,” a rubber “ins” and a glass 
“lens,” with an “anterior chamber” which can be filled with various 
artificial “aqueous humors ” 

The “eye” is constructed from a 5 cc round bottom Pyrex micro- 
beaker, a one hole no 2 rubber stopper and a piece of 5 mm glass rod 
The rubber stopper is freed of talc and shortened to 13 mm by removing 
a slice from the large end with a knife The stopper is then pushed 
small end first as far as it will go into the microbeaker A space 
approximating the anterior chamber m shape remains between the 
round bottom of the beaker and the end of the stopper Artificial 
aqueous is introduced into this space through the hole in the stopper 
by means of a pipet The hole is then plugged with a 30 mm length 
of 5 mm glass rod having one end rounded by heating The round 
end of the rod is pushed into the hole until it becomes flush with the 
inner end of the stopper The completed eye is held by a clamp on a 
ring stand at a convenient height for inspection with the slit lamp micro- 
scope 

The following aqueous preparations have been found satisfactory 
(1) distilled water, to simulate normal aqueous, giving an appearance 
of an “optically empty” anterior chamber, (2) diluted plasma with 
protein concentrations of 0 2 and 2 per cent to present different inten- 
sities of the Tyndall effect, (3) dilute suspension of red blood cells in 
isotonic solution of sodium chloride, (4) suspension of cholesterol 
crystals, produced by adding an acetone solution of cholesterol to a 
relatively large volume of water, and (5) a suspension of diatomaceous 
earth The last preparation is convenient for demonstration of the 
characteristic motion of particulate matter in the anterior chamber, which 
IS caused by thermal convection currents These currents are usually 
set up in the model merely by the heating effect of the examining light 
on the “ins”, if this is insufficient, the convection currents may be 
induced by first warming the model under the hot water faucet 

The model eye descjibed here affords a considerably more realistic 
optical setting for the inspection of the aqueous humor than do plane- 
surfaced cells or simple test tubes, which my associates and I had 
previously employed Reflections are more like those of the eye, and 

From the Howe Laboratory of Ophthalmology, Harvard Medical School, 
and the Massachusetts Eye and Ear Infirmary 
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the presence of an “ins” permits inspection by transillumination This 
model is a useful adjunct to enucleated cattle eyes, which arc employed 
in study of the appearance of the cornea 

243 Charles Street 


EXACT SURFACE LOCALIZATION OF OPHTHALMOSCOPICALLY VISIBLE 
FOREIGN BODIES IN THE VITREOUS CHAMBER 

WALTER S ATKINSON, MD, WATERTOWN, N Y 

S MALL foreign bodies in the vitreous chamber which are entangled 
in the retina and choroid or embedded in the sclera are often not 
pulled loose with the magnet unless it is applied close to or directly 
over the foreign body 

The danger is that the foreign body may be incorrectly considered 
nonmagnetic after a number of unsuccessful attempts to remove it 
The case reported here is one m \\hich this error uas made 

J L A , a mechanic aged 38, was first seen Oct 6, 1933 The day before, 
he had been pounding a piece of metal with a hammer and something flew up 
and struck him in the left eye Examination showed MSion of 20/15 — 1 in the 
right eye and 20/15 — 3 in the left eye The conjunctna was congested, but no 
wound was seen in the conjunctna or cornea 

On ophtlialmoscopic examination a metallic-looking foreign body was clearly 
seen embedded in the retina The location of the foreign body was estimated with 
the ophthalmoscope to be IS mm back of the corneal margin and a little below 
the 180 degree meridian Further rocntgenographic localization was not considered 
necessary 

A small scleral incision was made 15 mm posterior to the corneal margin 
and several millimeters below tlie lateral rectus muscle, as it was not thought 
necessary to make it directly over the foreign body Repeated attempts avith both 
the Lancaster hand and the giant magnet failed to withdraw the foreign body 
Ophthalmoscopic examination after the use of the magnets showed the for- 
eign body in the same location and the scleral incision about 7 mm below the 
foreign body, which was considered close enough to attract a magnetic foreign 
body 1 5 by 0 75 by 0 50 mm in size Consequently , it was thought to be non- 
magnetic. 

On October 24, eighteen days later, the patient brought to the office the metal 
he had struck with the hammer at the time of his injury, and it w'as found to 
be magnetic 

The foreign body was then watched with the ophthalmoscope by the indirect 
method while a magnet was applied to the eye. The foreign body could be seen 
to jump forward a few millimeters each time the current was turned on, showing 
it to be magnetic Evidently, application of the magnet to an incision in the sclera 
7 mm from the foreign body is not near enough to withdraw it if it is entangled 
in the tissues Repeated attempts with both the hand and the giant magnet failed 
to dislodge the foreign body so that it could be drawn into the anterior chamber 
On October 30, a small pin, similar to a Safar or Walker pin, as used for retinal 
detachments, was introduced at the estimated site of the foreign body, and ophthal- 
moscopic examination showed it to be 0 5 mm from and directly above the foreign 
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body A scleral incision was then made just below the pin and the foreign body 
removed with the magnet on the first application 

The patient was last seen on July 2, 1935, at which time the eyes were quiet 
and vision was 20/15 — 1 each eye 

Since then the same procedure has been employed for accurate sur- 
face localization of ophthalmoscopically visible foreign bodies m the 
vitreous chamber, with equally satisfactory results 

129 Clinton Street 


MASSIVE MELANOSARCOMA OF THE EYE 
LEE W HUGHES, MD, and ANTHONY AMBROSE, MD, NEWARK, N J 

T his case is recorded not so much for its pathologic interest, because 
the tumor is one of the common ones affecting the eye, but for its 
photographic value Patients are often seen who have put up with 
the inconvenience of large tumors in the abdomen and on various parts 
of the body where they are not exposed One would hardly imagine 
enduring a tumor such as this one, which was not at all pleasant to 
look at 



Massive melanosarcoma of the eye 


REPORT OF A CASE 

The patient was a frail white woman aged 74 A reliable history could not be- 
obtained from the patient nor her family The growth had been present in the- 
form seen in the photograph for at least one year “She noticed a growth on 
the left eye, which gradually enlarged and later started to bleed ” At times the 
bleeding was considerable She kept the tumor covered with tissue paper 

On Oct 13, 1945 she was admitted to the Newark Eye and Ear Infirmary^ 
There, were pronounced secondary anemia and weakness The mass protruding- 
from the left eye was the size of a goose egg, it was secondarily infected, had a 
foul odor, bled easily and was a combination of black, blue, green and red colors. 
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Operation was performed on October 15 Exenteration of the left orbit was 
done with the Bovie electric knife, the patient being under pentothal anesthesia 
There was only moderate bleeding The brow and the part of the upper lid were 
left None of the structures of the orbit could be identified except the sclera, and 
at one point some dark, blood-stained vitreous was cut through The orbit was 
cleaned out completely, the various fissures were palpated, and no extension of the 
growth could be felt or seen No vessels had to be tied The cavity i\as packed 
with iodoform gauze The patient made an uneientful recovery A photograph 
taken four months after operation showed almost the entire orbit closed over witli 
skin, with only a verj small aperture There has been no local recurrence or 
general metastasis to date, the patient has gained weight, and her general health is 
now good 

It was impossible to get the earlj history of the ocular trouble, although it was 
definitely stated that the growth did not originate cither in the lids or in the 
conjunctiva 

The pathologic report was melanosarcoma, made by our own laboratory and by 
Dr J A Ash, of the Army Institute of Pathology, who expressed the belief 
that the origin of the tumor was in the ejcball 

965 Broad Street (2) 

31 Lincoln Park (2) 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Heed Ophthalmic Foundation — ^The Heed Ophthalmic Foundation 
offers a limited number of fellowships for advanced training in 
ophthalmology 

Only candidates who have completed a minimum of two years’ 
specialized study m ophthalmology are eligible 

United States citizenship is required 

Application blanks and additional information may be obtained 
from the secretary of the board of directors, Dr M Hayward Post, 
520 Metropolitan Building, 508 North Grand Boulevard, St Louis 3 

The first fellowship, to be known as the Gradle Fellowship, has 
been given to Dr John C Poore, now finishing his residency at the 
University of California Medical School, and the second, to 
Dr Herbert B Shields, who is in a like position at Washington 
University School of Medicine, St Louis 

Twelfth National Assembly of the Umted States Chapter of the 
International College of Surgeons. — ^The Twelfth National Assembly 
of this organization will be held from Sept 28 to Oct 4, 1947, at 
the Palmer House, m Chicago Prof Ignacio Barraquer, of Barcelona, 
Spam, will speak on his technic for cataract extraction There will 
be demonstrations and clinics on ophthalmic surgery The chairman 
IS Dr Oscar B Nugent, 231 West Washington Street, Chicago, and 
the secretary is Dr Otis R Wolfe, Evangelical Deaconess Home 
and Hospital, Marshalltown, Iowa 

Third Pan-American Congress of Ophthalmology. — The date of 
the Third Pan-American Congress of Ophthalmology has been changed 
to January 4 to 10, 1948 inclusive, owing to the difficulty m arranging 
hotel accomodations m February 

The Congress will be directed by a local committee Dr Tomas 
R Yanes is the president. Dr Gilberto Cepero, general director, and 
Dr Miguel A Branly, general secretary 

The official program has been definitely closed, and authors should 
send in their papers, accompanied with a resume of 400 to 600 words, 
before Aug 23, 1947, to Dr Tomas R Yanes, Apartado Postal 970, 
Habana, Cuba, with a copy to Dr Miguel A Branly, Edificio Bacardi, 
Habana, Cuba, and another copy to the secretary of the association. 
Dr Conrad Berens, 301 East Fourteenth Street, New York 3, if resi- 
dent north of Panama, oi to Dr Moacyr E Alvaro, 1151 Rua Conso- 
lagao, Sao Paulo, Brazil, if lesident south of Panama 

The Congress will be held in the building of the Medical School of 
the University of Habana 
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Di Thomas D Allen, 122 South Mjclngan Avenue, Chicago 3, is 
the director of the courses of instiuction Dr Biittam F Pajne, 
301 East Fourteenth Street, New York 3, is tlic director of the scien- 
tific exhibition 

Firms inteiested m renting space for the commercial exhibit should 
\Mite to Ml Hectoi Uiibe Tioncoso, 301 East Fourteenth Street, 
New York 3 

Hotel reservations should be made thiough Di Miguel A Branly, 
Edificio Bacardi, Habana, Cuba, and requests should be accompanied 
by $10, the amount of the Congress dues Should a member be unable 
to attend the meeting, his dues give him the right to receive the 
TiansacHons of the Congiess Registrations are accepted from this date, 
and prospective members aie advised to m.ikc reservations immediately 

Any additional information may be obtained fiom the general secre- 
tary, Dr Miguel A Branly, Edificio Bacardi, Habana, Cuba 

PERSONAL NEWS 

Bequest to University of Alabama School of Medicine — 
Dr Charles A Thigpen, of Montgomeiy, distinguished Alabama ophthal- 
mologist for the past fifty y'eais, has presented to the Unnersity of 
Alabama School of Medicine the sum of SI 0,000, to be used for the 
conversion of one floor of the Jefferson Hospital into a complete 
ophthalmic hospital, with opeiating rooms, laboratory, clinic, residents' 
quarters and bed space for patients 

This gift is in memory of his late nephew. Dr Job T Cater, wdio 
was associated with him in practice The unit will be knowm as the 
Thigpen-Cater Ophthalmic Hospital 

Appointment of Dr Albert D Ruederaann. — Dr Albert D 
Ruedemann, formerly chief of service, the Cleveland Clinics, has 
been appointed professor of ophthalmology at Wayne University 
College of Medicine 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 
< 


Blind 

A Statistical Analysis of Persons Certified Blind in Scotland 
R M Dickson, Brit J Oplith 30: 381 (July) 1946 

The analysis comprises the regional clinics for Edinburgh, Dundee, 
Dumfries, Aberdeen and Inverness for the period from November 1930 
to the end of 1938 A total of 5,953 persons weie examined by 
ophthalmologists, and 4,078, or 68 5 per cent, were certified as blind 
within the meaning of the Blind Persons Act \ isual standards in 
Scotland fall into three categories (1) visual acuity of less than 3/60 
Snellen, regarded as blindness, (2) visual acuity of 6/60 Snellen or 
better, not regarded as blindness unless the field of vision is contracted 
to 10 degrees or less thioughout the greater part of its extent, particu- 
larly in the lower part of the field, (3) intermediate degrees of visual 
acuity, 1 e, 3/60 Snellen but less than 6/60, regarded as blindness 
(a.) when the visual defect is associated with a restricted field of 
vision, although it exceeds the limit of 10 degrees laid down m 2 
and (&), when the eye is aphakic The chief causes of blindness were 
cataract, 171 per cent, myopia, 149 per cent, chronic septicemia, 
10 8 per cent, syphilis, 10 per cent, glaucoma, 8 1 per cent, and injury, 
5 9 per cent A new sigmficance is given to causes operating in the 
early years of life, the most important causes from this point of view 
are chronic septicemia, congenital anomalies, ophthalmia neonatorum 
and congenital syphilis, which together account for 44 5 per cent of 
the total duration “patient years” of blindness Cataract, the cause of 
the greatest number of cases, is relegated to seventh place, with an 
average of five years of blindness Miners, metal workers and spinners 
and weavers have a higher than average incidence of blindness When 
cases of traumatic bhndness are omitted, the total incidence of blindness 
is about the same in the two sexes ^ Zentmayer 


Congenital Anomalies 

A Case of Secondary Oblique Facial Cleft A Mellick, Brit 
J Ophth 30:221 (April) 1946 

A man aged 20 presented in the left eye a narrow bridge of skin 
passing down from the upper lid in the region of the lacrimal punctum 
to become continuous with the semilunar fold In the center of the 
bridge of skin, in the line of the upper lid margin, there was a small 
depression, which admitted a fine horsehair in a medial direction for a 
distance of about 1 5 mm The lower lid showed a slight degree of 
notching between the inferior punctum and the inner canthus There 
weie no other abnormalities of the eye The right eye was normal 
It is assumed that adhesion or pressure of ammotic bands is the cause 
of this anomaty 

The article is illustrated 
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Cornea and Sclera 


Indications and Contraindications tor Kcratoplasty and Kera- 
TECTOMiES R Castroviejo, Am J Ophth 29:1081 (Sept) 1946 


Castroviejo concludes that keratoplasty and keratectomy are no 
longer piocedures of uncertain results and that furthei study may permit 
opening a larger field for this type of surgeiy g Reese 


Corneal Ulcer Treated with Streptomycin N F Alberstadt 
and A H Price, Am J Ophth 29:1106 (Sept ) 1946 

Alberstadt and Puce found streptomycin, a nontoxic antibiotic 
derived from Actinomyces griseus, to be a useful adjuvant m the treat- 


ment of coineal ulcer 


W S Reese 


Keratoconjunctivitis Sicca J M Richards and IT H Romaine, 
Am J Ophth 29.1121 (Sept) 1946 

Richards and Romaine piesent a case of the purulent conjunctival 
form of erythema exudativum multiforme (Stevcns-Johnson disease) 
and note the association of keratoconjunctivitis sicca with this disease 
Emphasis is placed on the dire ocular sequelae g Reese 


Edema or Corneal Epithelium Caused by Atabrine [Quinacrine] 
F M Reese, Bull Johns Hopkins Hosp 78: 325 (June) 1946 

Reese presents records of 3 patients who complained of severe blur- 
ring of vision while taking 0 2 Gm of quinacrine hydrochloride a day 
One patient had received a larger therapeutic course of quinacrine 
twenty-one days previously , the second had received therapeutic courses 
of the drug repeatedly for almost two years up to two months previ- 
ously, and the third patient had received 0 2 Gm of quinacrine hydro- 
chloride a day for twenty-seven days up to nine days before admission 
Examination of the eyes of these patients showed edema of the corneal 
epithelium, “bedewing” of an unusually fine texture and uniform 
appearance with the slit lamp All 3 soldiers appeared to be in 
excellent health In 2 cases minimal corneal changes, visible only 
on examination with the slit lamp, persisted for three weeks w'hen 
0 1 Gm of quinacrine Itydrochloi ide a day w'as taken These changes 
finally disappeared three w'eeks after the drug had been discontinued 
and 0 6 Gm of quinine a day substituted A small therapeutic course 
of quinacrine given to each patient after all signs of epithelial edema 
with the slit lamp had disappeared resulted in a full blowm recurrence in 
all 3 In each patient the visual disturbance w'^as most severe when 
he was receiving more than the usual suppressive dose of quinacrine 
hydrochloride (01 Gm per day) Reduction of the dose to the usual 
suppressive level did not suffice to clear up the condition entirely This 
process is apparently reversible' and does not result in permanent dam- 
age to the ocular tissues jama (W Zentmayer) 
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Survey of the Treatment of Traumatic Corneal Ulcer A 
Smith, Brit J Ophth 30:178 (March) 1946 «. 

A study was made of 351 patients with corneal ulcei admitted to 
the Royal Hospital, Sheffield, for inpatient treatment Of these, 89 had 
ulcers of spontaneous origin (at least they gave no history of trauma) 
and 262 had traumatic ulcers The visual acuity four months or longer 
after discharge showed that 14 3 per cent had no useful vision (6/60 or 
less), 78 5 per cent had vision of 6/12 oi better and 48 2 per cent had 
vision of 6/6 or better 

Significant aspects of treatment were (1) the notable drop m num- 
ber of days m the hospital after the internal administration of sulfon- 
amide drugs became a routine treatment and (2) the effectiveness of 
pyrexial therapy (Coley’s fluid [a mixed bacterial vaccine from Strepto- 
coccus pyogenes. Streptococcus erysipelatis and Bacillus prodigiosus] ) 
combined with simultaneous administration of sulfonamide compounds 
The latter may largely account for the excellent visual results obtained, 
particularly in the cases of hypopyon Zentmayer 

Corneal Vascularization in Chronic Disease P A Gardiner, 
Brit J Ophth 30:581 (Oct) 1946 

The aim of this study is to analyze the manifestations of corneal 
vascularization in series of chronically ill persons and to discuss th6ir 
significance In no case was there a double pathologic process, and m 
every case the disease was sufficiently severe to warrant either admis- 
sion to a hospital or invaliding from the service One hundred and 
ninety-one service patients were examined with the slit lamp From this 
survey the following conclusions were drawn The frequency and degree 
of corneal vascularization increase with the severity of the disease 
Corneal vascularization is more pronounced with rheumatoid arthritis 
and fibrosis and with duodenal ulceration than with the other gastro- 
intestinal diseases, osteoarthritis and a miscellaneous group of diseases 
There is more corneal vascularization among ill patients who complain 
of ocular symptoms than among those with no ocular symptoms Lac- 
rimation, grittmess in the eyes and conjunctival congestion accompany 
corneal vascularization more often than do other symptoms, though 
vascularization does occur without any symptoms In surveys for com- 
parative health, only healthy subjects should be examined if conclusions 
are to be drawn about their nutrition The presence of corneal vas- 
cularization may prove to be of considerable value m the differential 
diagnosis of diseases with functional imitations Zentmayer 

Sattler’s Veil J Dallos, Bnt J Ophth 30:607 (Oct) 1946 

After discussing the requisites for properly fitting contact lenses, 
Dallos takes up the problem of the blur which develops only after 
several hours of wear Patients who wear contact lenses for two hours 
or more (sometimes less) will, as a rule, experience a corneal haze 
similar to that accompanying a mild attack of glaucoma The biomicro- 
scope shows a faint epithelial edema attended with a slight bluish haze 
in daylight and colored haloes around lights in the dark After removal 
of the lens, the condition clears in twenty to thirty minutes To this 
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condition the term Battler’s veil is given The veil is even and is 
macroscopically diffuse As a rule it starts as a blur over the entire 
cornea, but in some cases it may begin m an odd sector somewhere m 
the periphery In morbid cases vesicles may form Secondary infection 
with permanent damage has occurred in cases in which the veil has been 
Ignored The cause of the veil is fully discussed The fact that a loosely 
worn, comfortable contact lens allows a longer span of clarity, that \\ ith 
insensitive or hypesthetic corneas there is hardly any veiling and that 
increasing use makes for decreasing veiling, all point to the tension of 
the eyelids as playing an important role m pressing the lens so tightly 
onto the surface of the eye as to interfeie seriously ^vlth some of its 
physiologic functions The author has experimented with carefully 
adjusted lenses so as to keep up air circulation through one or more 
active perforations and yet remain in constant contact over the pupillary 
area There has invariably been an absence of veiling in all cases in 


which the lenses aie fitted on these lines 


W ZCNTMWER 


Expenmen tal Pathology 

The Role or Lens Substance in Experimental Gonorrheal Iritis 
M T Drell, M BoHNiiorr and C P Miller, Am J Ophth 29: 
126*3 (Oct) 1946 

Drell, Bohnhoff and Miller report experiments on rabbits in which 
inoculation of gonococci into the anterior chamber with injury to the lens 
caused a moderately severe and chronic inflammation, but produced 
mild inflammation when there was no injuiy to the lens Inoculation 
of a mixture of gonococci and lens substance usually caused a similar 
mild reaction Lens substance in vitro, particularly after autolysis, pro- 
longed the survival time of the gonococci w c Rnnsn 


General 

Occupational Eye Diseases Joseph Minton, Bnt M J 1*211 
(Feb 9) 1946 

In the diagnosis and treatment of injuries and diseases of the eye 
the author emphasizes the importance of investigating the nature of 
the patient’s occupation Many cases of acute and chronic conjunctivitis 
or keratitis owe their origin to occupational factors, just as obscure 
cases of retinitis, retrobulbar neuritis, ocular palsies and amblyopia 
should make one think of chronic poisoning arising from industrial 
solvents 

Among the causes of acute and chronic keratitis there is mentioned 
the injury from hydrogen sulfide, which is used m the artificial silk 
industry and in the sugar industry Workers in furniture trades, metal 
industries and straw hat factories occasionally acquire keratitis from 
the use of benzene and similar solvents of varnishes and shellac Agri- 
cultural workers suffer from exposure to various weeds and peat dust 
Lenticular opacities were observed in 20 per cent of persons employed 
in a glass industry These opacities were found to be due to infra-red 
rays and were situated in the posterior cortex of the lens Similar 
changes were observed in furnace workers The development is slow, 
and it frequently takes from ten to twenty years of work for these 
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opacities to develop The most important of the industrial poisons 
are lead, derivatives of benzene, carbon bisulfide, methyl alcohol, 
arsenic and its derivatives, carbon tetrachloride and trichloroethylene 
These substances cause toxic amblyopias, optic neuritis and ocular 
palsies 

In order to deal with these problems of occupational diseases and 
ocular injuries, the Royal Eye Hospital has established a department 
of industrial ophthalmology The ophthalmologist m attendance has 
the advantage of the assistance of skilled engineers, safety officers and 
makers of preventive appliances to advise him on technical problems 

The largest number of cases referred to the department are those 
of corneal foreign bodies from grindstones Ocular disturbances due 
to welding are described The symptoms consist m photophobia and 
lacnmation, conjunctivitis and mild superficial keratitis were found to 
be present The author recommends treatment with epinephrine hydro- 
chloride (1 2,000), m drops, and phenacame or tetracaine hydro- 
chloride, 1 per cent, cold applications are advisable A certain 
number of welders exhibited chronic superficial keratitis, with multiple 
erosions on the cornea, and complained of blurring of vision, a sense 
of gnttmess and photophobia Chronic conjunctivitis is often due to 
the patient’s working m dusty workshops with insufficient ventilation 


The author concludes with the statement that the search for 
occupational causes m cases of ocular inflammation or injury is all- 
important It IS not sufficient to search for a septic focus, but the 
working conditions should be inquired into In a department of indus- 
trial ophthalmology not only can the eye be properly treated, but the 
cause and prevention should be investigated Arnold Knapp 


General Diseases 

Periarteritis Nodosa with Involvement of the Choroidal and 
Retinal Arteries J Goldsmith, Am J Ophth 29:435 (April) 
1946 


Goldsmith leports a case of periarteritis nodosa with necropsy obser- 
vations and claims that the diagnosis was first made during life by oph- 
thalmoscopic observation in conjunction with the physical findings and 
the clinical course The possibility of inducing hyperergic states within 
the human body by admimstration of sulfonamide drugs and serum is 

W S Reese 


Early Ocular Manifestations in the Laurence-Moon-Biedl 
Syndrome D J Lyle, Am J Ophth 29:939 (Aug) 1946 

Lyle leports 2 cases and describes the Laurence-Moon-Biedl syn- 
diome He notes that resemblance to hereditary optic atrophy (Leber’s 
disease) and the various types of cerebromacular degeneration with 
central scotoma, loss of vision and cerebral symptoms is remarkable 
m the early stages of the two conditions In the later stages the pig- 
mentary degeneration may be confused with typical retinitis (retmosis) 
pigmentosa by the casual observer who fails to take a detailed history 
of the case and to make a complete examination m order to reveal the 
other components of the s) ndrome ^ -p 
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Intraocular MANircsTArioNs or Acutl Disslminated Lupus 
ERYTHLArATOsus F L P Kocii and W P McGuire, Am J 
Ophth 29 1243 (Oct ) 1946 

Koch and McGune report a rathei baffling case of a disorder diag- 
nosed as acute disseminated lupus erythematosus in which marked retinal 
vascular disease vas present and progressed up to the time of death 

W S Reese 


Nutritional Amblyopia in American Prisoners or War Liberated 
FROM THE Japanese S M Bloom, E I-I Merz and W W Tay- 
lor, Am J Ophth 29:1248 (Oct) 1946 

Bloom, Merz and Ta)dor report early ophthalmic changes in Amer- 
ican soldiers while in Japanese prison camps and residual changes in 
some of these men after liberation "I hey shou ed central or cecocentral 
scotoma with defective vision and pallor of the nerv'e heads, apparently 
due to lack of thiamine If treatment is not instituted early enough, the 
condition becomes irreversible, as evidenced by lack of response to inten- 
sive vitamin therapy -ly c Pkese 


Importance of the History in the Diagnosis or Ocular Tuber- 
culosis Jean Ferrie, Ophthalmologica 111:332 (June) 1946 

Since It is usually impossible to perform a biopsy and the laboratory 
tests are generally unreliable, a diagnosis of ocular tuberculosis must be 
based primarily on the patient’s history, the results of general examina- 
tion and the reactions to the tuberculin and therapeutic tests This 
article lays stress on the history of previous tuberculosis in both tlie 
patient and his family p jj Adler 


Glaucoma 

Glaucoma Phacogeneticum, with Anatomic Observations 
Report of Two Cases W P C Zeeman, Ophthalmologica 106: 
136 (Sept ) 1943 

Two cases are reported of hypermature cataract with subsequent 
acute inflammation and glaucoma The eyes were removed and examined 
histologically Numerous enlarged cells with orange-colored contents 
were observed in the angle of the antenor chamber after appropriate 
Sudan staining Similar cells were seen in the spaces of Fontana and m 
the stroma of the iris The optic disk showed edema and a deposit of 
amorphous substances without any typical inflammatory infiltrates The 
author believes that the inflammatory changes were due to a release 
of toxins from the disintegrating lens substance p Adler 

Injuries 

Mustard-Gas Burns of Human Eyes in World War II G I Uhde, 
Am J Ophth 29*929 (Aug) 1946 

Uhde reports on 790 cases of mustard vapor (dichloroethyl sulfide) 
burns acquired accidentally at the Edgewood Arsenal He presents a 
classification, with illustrative cases, and discusses the chmcopathologic 
observations y/ S Reese 
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A Study of Lewisite Lesions of the Eyes of Rabbits I Mann, 
A PiRiE and B D Pullinger, Am J Ophth 29: 1215 (Oct ) 
1946 

Mann, Pine and Pullinger, m experiments on rabbits, found no 
condition similar to delayed mustard gas (dichloroethylsulfide) keratitis 
resulting from lewisite (betachlorovinyldichloroarsme) The eyes 
recovered, showed stable scars oj: were destroyed The mam points of 
interest were ( 1 ) peculiar effect on the corneal endothelium and corneal 
corpuscles, (2) miosis, (3) intense, but transient, edema of the lids 
and conjunctiva, (4) intense edema of the cornea, reaching a maximum 
after the swelling of the lids had subsided, (5) characteristic type of 
vascularization, (6) involvement of the ins and ciliary body, with 
mesodermal depigmentation and shrinking and with the displacement 
of ectodermal pigment, and (7) an apparently specific effect for the 
total dose entering the eye rather than for the anatomic site of the lesion 

W S Reese 

The Use of Contact Corneal Rings in X-Ray Localization of 
Intraocular Foreign Bodies J L Reis, Brit J Ophth 30 :462 
(Aug ) 1946 

To Reis, the Sweet, the McGrigor or the Kraus and Briggs method of 
roentgenologic localization of intraocular foreign bodies seems to be 
the best, but each of these technics requires special apparatus To avoid ‘ 
some of the objections to previously described contact methods, Reis 
employs thin metal rings exactly fitting the corneal margin The rings 
are made of lead and tjn alloy, about 0 1 mm thick Such rings give 
sufficiently distinct shadows on roentgenograms to enable one in the 
commonly known way (by making a diagram) to localize a foreign 
body from the relations shown by the posteroanterior and lateral roent- 
genographic exposures The method of construction and application and 
their advantages are described in detail The article is illustrated 

W Zentmayer 


Instruments 

Use of the Schi0tz Tonometer H Arruga, Arch Soc de oftal his- 
pano-am 6:85 (Jan ) 1946 

Arruga reports an ingenious method to facilitate the reading of the 
tonometer of Schij 2 (tz without having to refer to the scale on the card 
It consists in fixing m the two small pivots that limit the excursions of 
the needle and which hold the white celluloid plaque m which the gradu- 
ations of the instrument are marked a piece of cardboard in which he 
has marked the amount of pressure in millimeters of mercury that 
corresponds to each of the lines in the celluloid plaque of the tonometer 
A constant weight of 7 5 Gm has to be used As different tonometers 
have different scales, different cards have to be used for them Illustra- 
tions of his device are shown tt 1 - 

H F Carrasquillo 
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Lens 

Spontaneous Rupture or the Lens Capsule in Anterior Lenti- 
coNUS L H Ehrlich, Am J Ophth 29 1274 (Oct ) 1946 

Ehrlich reports the case of a 12 year old boy who first noted defective 
vision in the right eye three yeais before, following a mild blow in a 
fist fight Vision in this eye was 4/200, and examination with the slit 
lamp revealed a bulging foiward of the anterior capsule in the axial 
region This elevation seemed filled with a clear fluid A month later 
a tear was discovered at the summit of the bulge, and soft lens material 
protruded into the anterior chamber During this time changes in the 
lens of the left eye made their appearance and at the end of a year 
assumed the form of a horseshoe 5 RnnSE 

Contusion Cataract or the Anterior Lens Capsule EI F 
SuDRANSKi, Am J Ophth 29: 1281 (Oct ) 1946 

Sudranski reports the case of a youth aged 20 who was struck in 
the right eye by a blast of compressed air Roentgenologic examination 
revealed the presence of two metallic foreign bodies, and a healed 
perforating wound of the cornea and a hole m the iris were noted 
Focal and biomicroscopic examinations showed a complete reproduction 
of the circular muscle fibers of the pupillary sphincter and of the radial 
pattern of the ins on the anterior capsule of the lens g Reese 

A New Method or Keratotomy for Use in the Cat \ract Opera- 
tion A Bujadoux, Arch d’opht 6 22, 1946 

The author emphasizes the necessity of an exactly placed and directed 
incision for the cataract operation In this paper he presents a knife 
which makes the incision with a direct thrust across the anterior 
chamber tie insists that absolute immobilization of the eye is necessary 
and describes his method of accomplishing this 5 g Marlow 


Light Reflexes Associated with Spherophakia A E Schmid, 
Ophthalmologica 111* 359 (June) 1946 

A case is reported of so-called dysmorphodystiophia mesodermahs 
congenita, a type described by Marchesani, in which there were a luxated 
spherophakic lens in the anterior chamber of one eye and a sub- 
luxated lens in the opposite eye It is well known that the normal 
lens when dislocated into the anterior chamber shows under certain 
conditions of illumination an illuminated line around the entire equator, 
which IS known as the gold edge, or "gold Rand ” In the case of the 
spherophakic lens othei reflex streaks besides this equatorial one appear 
An illustration is given of these reflex streaks, and the author discusses 
the origin and nature of the light reflexes in spherophakia and 
microphakia p jj ^dler 
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Contusion and Massage Cataracts A E Schmid, Ophthalmologica 
111: 365 (June) 1946 

Under ordinary conditions, the movements of the ins on the surface 
of the lens, caused by changes in the size of the pupil, do not produce 
any loss of transpaiency of the lens Movements of the lens itself 
against the iris, however, such as occur with a luxated lens in the 
anteiior chamber, can cause such opacities The author observed such 
opacities in a case of spherophakia described in a previous article The 
origin of these opacities is discussed jr Adler 


Neurology 

Bowen’s Disease of the Conjunctiva V R Khanolkar, Am J 
Ophth 29:515 (May) 1946 

Khanolkar observed a case of Bowen’s disease of the conjunctiva for 
a period of eight and a half years and studied tissue removed on four 
different occasions, during this period the tumor changed from a rela- 
tively bemgn to a definitely malignant one The treatment of choice is 


unfiltered radiation from a bare ladium bulb 


AV S Reese 


Hysterical Amblyopia E R Yasuna, Am J Ophth 29: 570 
(May) 1946 

Yasuna observed 15 cases of hysteiical amblyopia at the Fort 
Snelhng separation center He found the distance discrepancy in the 
peripheral fields the most important aid in diagnosis He states that 
disability ratings should be based on the severity of the hysteria and 
not on the amount of visual or field loss g Reese 


The Eye Examination in the Differential Diagnosis of the 
Disoriented Patient B Milder, Am J Ophth 29:953 (Aug ) 
1946 

Milder found ophthalmic examinations of the greatest significance 
in the early diagnosis of psychotic and comatose states resulting from 
brain tumor and cerebrovascular disease, especially hypertensive enceph- 
alopathy and cerebrovascular accidents Of less value were the ocular 
findings m diagnosis of uremic coma and syphilis of the central nervous 

AY S Reese 


A 


Ocular Muscles 

Test 


Screen 

1946 


H G Martin, Am J 


Continuation of the 
Ophth 29:196 (Feb) 

Martin offers a method as a continuation of the usually performed 
screen test which aids in defining the offending mechanism in conditions 
of variation from accepted normal balance Used with other muscle 
tests for near vision, these tests afford information regarding the values 
of the most important contributors m the combined function of vergence 
The objective nature of these tests permits their use on uncooperative 
and very young patients ^ g 
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The Surgical Treatment or Strabismus D B Kirby, Am J 
Ophth 29:408 (Apnl) 1946 

Kirby feels that operation may well be performed at an early age 
if strabismus is not corrected by orthoptic measures and that operation 
may be planned beforehand, but the actual details and extent of the 
procedure ma}’^ not be evident until the muscles are exposed It is 
better to do too little than too much and if further surgical intervention 
is necessary to w'ait until the tissues ha\e healed and resolved He urges 
proper care and orthoptic training after operation g Reese 


Operations 

]\Iethacrylic Resin Impi \nt tor Sunken Upper Lid Following 
Enucleation H S Sugar and FI J Forestner, Am J Ophth 
29:993 (Aug) 1946 

Sugar and Forestner describe a method of implanting a methyl- 
methacrylate implant into the upper lid to ob\ late the sinking sometimes 
seen after enucleation -^y g Reese 


Orbit, Eyeball and Accessory Sinuses 

Decompression or Orbit J S Guyton, Surgery 19:790 (June) 
1946 

Guyton advises decompression of the orbit for the reduction of 
severe exophtlialmos, in which there is an increase in the weight of 
all orbital structures (muscles, fat, lacrimal glands) due to increased 
water storage, with progressive hypertrophy and degeneration of the 
extraocular muscles, scattered lymphocytic infiltration and progressive 
fibrosis of the orbital structures Incomplete closure of the lids and 
impaired nutrition may cause corneal ulceration The increase in 
retrobulbar pressure may be great enough to cause papilledema and 
secondary atrophy of the optic nerve Loss of MSion has been reported 
in scores of cases The orbit can be decompressed into the anterior 
cranial fossa, the frontal and ethmoid sinuses or the temporal fossa 
The author describes an impro\ed technic utilizing the temporal fossa 
This operation is the least dangerous of the various decompressions, 
being extracranial, performed in an aseptic field and not endangering 
any important structures It leaves no visible scar or other cosmetic 
defect and gives a completely adequate decompression Its use is 
recommended for patients desiring cosmetic improvement of exoph- 
thalmic disfigurement as w^ell as for those with threatened impairment 
of visual function J A M A (W Zentmayer) 

Report on a Case of Hydrophthalmia (Buphthalmos) 
E Epstein, Brit J Ophth 30:476 (Aug) 1946 

The case described had many features which might have suggested 
the diagnosis of megalocornea but proved to be one of hydrophthalmos 
It indicates that the diagnosis of megalocornea in the absence of a 
familial history can be most difficult and should then be made reservedly 

W Zentmayer 
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Parasites 

Notes on Onchocerciasis in Guatemala R Pacheco-Luna, Brit 
J Ophth 30:234 (April) 1946 

Onchocerciasis (filanasis) oi onchocercosis, also known as Roble’s 
disease, or blinding disease of Guatemala, is a new nosologic entity, 
caused by a parasite which piofoundly affects the visual organ in a great 
number of cases It is estimated that 20,000 persons m Guatemala are 
infected with onchocerciasis Oculai manifestations are observed in 
30 per cent of these patients, and 2 per cent are blind At first the biomi- 
croscope shows tenuous superficial punctate keratitis, consisting of 
avascular punctiform infiltrations Intis may be present independently 
or may accompany the keratitis The process usually extends to the uveal 
tract, and degenerated pigmentary lesions of the choroid and retina with 
no relation to the vessels develop , and the process may end in phthisis of 
the eye No therapeutic agent has been found which acts with good 
results on the parasites Zentmayer 


Pharmacology 

Concentration of Penicillin in the Aqueous Humor Following 
Systemic Administration A E Town and M E Hunt, 
Am J Ophth 29:171 (Feb) 1946 

Town and Hunt found penicillin present in the aqueous at a lower 
level than that of the blood after systemic administration After para- 
centesis, however, the aqueous is reformed in forty minutes, with a con- 
centration approximating that of the blood serum w c -DirpqK 


Refraction and Accommodation 

Corresponding and Oblique Movements in Retinoscopy J I 
Pascal, Eye, Ear, Nose & Throat Monthly 25: 148 (March) 1946 

Corresponding movements are movements in the same plane as the 
mirror movements Oblique movements run along a meridian different 
from that of the mirror movements The presence of astigmatism is 
noted at once when on the initial minor movements the reflex move- 
ments are “oblique ” The principal purpose of noticing the oblique 
movements is for the determination of the correct axis of astigmatism 
when present Observations of oblique movements are important in 
cylinder retinoscopy ^ Cowan 


Retina and Optic Nerve 

Effect of Antepartum Vitamin K on Retinal Hemorrhage 
H F Falls and H N Jurow, JAMA 131:203 (May 18) 
1946 

The observations were made on 432 patients Of the 151 patients 
who received antepartum treatment with vitamin K, 47, or 31 1 per 
cent .of the newborn had retinal hemorrhages, and of the 281 who did 
not receive vitamin K ante partum, 94, or 32 4 per cent, had retinal 
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hemorrhages A difference of 1 3 per cent m the incidence of retinal 
hemorrhages m the two groups can hardly be called significant as to 
the effectiveness of vitamin K The following conclusions are reached 

Vitamin K administered either ante partum or mtra partum does 
not reduce the incidence of retinal hemoirhages in the newborn 

Vitamin K thus administered raises the infant prothrombin time dur- 
ing the physiologic decline JAMA (W ZnNTMAYER) 

The Diagnostic and Clinical Value or Some Forms or Retinal 
Angiospasm N Pines, Brit J Ophth 30:470 (Aug) 1946 

Pines tries to establish a connection between the ophthalmoscopic 
pictuie of the retina and the result of the general clinical examination, 
especially that of the arterial circulation After describing the normal 
nai rowing of the arteries from the surface of the disk to the periphery, 
the author states that in many healthy young men, usually those below 
30 years of age, in spite of absence of translucency of the retinal vessels, 
this gradual diminution of the arterial lumen is present, but in persons 
of early middle age it is quite the reverse If the artery is followed 
from a point near the disk, a tiny bit of it becomes slightly narrower, 
say to one-tenth its volume, and immediately after that it becomes 
wider again and then giadually narrows until it disappears altogether 
It may affect tiny bits, up to 1/20 disk diameter, in the primary and 
secondary branches This phjsiologic angiospasm of retinal arteries 
IS part of a general one, le, the retina is subject to the influence of 
the general vasomotor center The symptom by itself is only the 
first step in the accommodation of the body to a new condition of 
vascular life The clue to the diagnosis are the sphygmomanometric, 
dynamometric (for the retina) and oscillometnc readings, together with 
the general clinical picture Zentmayer 


Trachoma 

Necessity of an International Study Centre or Trachoma 
L PoLEFF, Bnt J Ophth 30: 287 (May) 1946 

Poleff makes a plea for an international trachomatologic institute 
He IS of the opinion that Morocco would be the most convenient place 
for Its establishment, a trachoma country pai excellence, situated 
between the ancient and the new”^ continents Zentmayer 



Book Reviews 


Tabulae pseudo-isocbromaticae B.-K.: Plates fpr testing colout vision. 

By C G Bostiom and I Kugelberg Price, 35 7 crowns Pp 3 

Stockholm, Sweden Kifa, 1943 

This IS a new series of pseudoisochi omatic plates for testing red- 
green vision published in 1943 and only lecently reaching this country 
It was designed by C G Bostroin, ophthalmic adviser to the Board 
of Swedish Railways, and I Kugelberg, docent m ophthalmology at 
the Karolinska Institute, Stockholm, Sweden The Swedish medical 
board has officially prescribed the use of this test foi examinations of 
the color sense for trafific and transport seivice (In preparing this 
review, I have taken the liberty of including information received m 
a personal communication from the publisher of the test ) 

The series consists of 20 plates of unifoim size, mounted so that 
their serial order permits variation There are 15 plates with one 
numeral, 2 plates with a seipentine line and three dissimulation plates 
without design All plates have the same outline pattern, which is 
filled with the same mosaic of round dots, 2 5 mim m diameter, 
arianged in staggered horizontal rows In the significant plates some 
of the dots are colored m one hue to form a design on the background 
dots, which are colored m a different hue In all, fifteen paired colors 
are thus presented, planned, as stated by the publisher, to cover the 
confusion color pairs of practically all forms of defective red-green 
vision Three value levels are presented in the dots of both figure and 
ground, and all colors are of low .chroma Information is not given as 
to the basis on which the confusion pairs were selected, and no differ- 
ential classification of the extent or the type of defect revealed by the 
various plates is claimed The test is intended for screening purposes 
only 

A three page leaflet of directions for administering the test is 
supplied ‘‘The examination shall be earned out, if possible, m full 
daylight If urgently required, as for instance during the darkest 
months of the year, the test may be performed m the light of a really 
good, so-called daylight lamp ” The observation distance is 50 to 
75 mm , the time of exposition of each plate is not to exceed fifteen 
seconds, during which time the testee is permitted to outline the design 
if he hesitates to name it Normal color sense is indicated by the suc- 
cessful reading or outlining of the figure or path in 17 plates and the 
failure to see any design on the dissimulation plates , failure to read 2 
or more significant plates indicates defective color vision, failure to 
read only 1 plate indicates doubtful color vision, which calls for more 
detailed examination by other technics 

If a more exact specification of the amount and quality of the 
illumination under which the plates are to be administered had been 
made, the B -K series might have provided an interesting addition to 
the growing list of pseudoisochromatic tests Because of the small size 
of the colored dots and their low chroma, this series appears on inspec- 
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tion to be a more rigid and sensitive test of color performance than 
are the series of Stilling-, Islnhaia and Rabkm and the plates compiled 
by the American Optical Company It is piobablc that for many 
subjects who have been classified as having- low normal color vision 
a diagnosis of defective color vision would have been made with the 
new Swedish plates Particularly because of the higher sensitivity of 
the test, however, a more exact specification of the illuminant to be used 
should unquestionably have been made The spectral composition of 
“full daylight” \aries within wide limits, and an} test which employs pig- 
ment stimuli IS valid only when the color temperature of the illuminant for 
which It was designed is exactly specified and followed during the 
administration Standard illuminants for color work w'cre adopted in 
1931 by the Intel national Commission on Illumination, and today this 
type of specification is accepted as mandatory for the accurate testing 
of color vision with pigment stimuli Gcrtrudh RA^D 

Diseases of the Retina By Herman EKvyii, M D Price, $10 
Pp 587 wuth 170 illustrations, 19 m color Philadelphia The 
Blakiston Company (Division of Doubleday &. Company, Inc ), 
1946 

During the past decade a most serious shortage in texts and mono- 
graphs m the many special subdivisions of the general field of 
ophthalmology has developed in this country This shortage has now 
become so severe that it is practically impossible for a young ophthal- 
mologist to obtain an adequate work shelf of reference books Part of 
the difficulty is attributable to the habit of dependence acquired long 
ago on the supply of such texts and monographs from European pub- 
lishers There has been no dearth of able and ambitious authors, but 
American publishers have been relqctant to undertake wdiat was very 
likely to prove a losing venture Some 150 new' ophthalmologists are 
born into the profession in this country each }ear Since books cannot 
be produced m editions of less than one to tw'o thousand without 
excessive cost per copy, even the most successful text cannot be sold 
out in less than ten to fifteen years, and by that time progress in 
knowledge often demands considerable rewriting Thus, the expec- 
tation of profit from reprinting is almost completely absent Conse- 
quently the commercial publisher could hardly be expected to push this 
field unless he w'as prepared to compete for the international market 

Against this doleful background, the publication of Dr Elwyn’s 
excellent book on diseases of the retina is a potential harbinger of spring 
Dr Elwyn has already established himself as a competent and suc- 
cessful author by Ins book on nephritis, and he brings to Ins subject 
the rare combination of a thorough training in both ophthalmology and 
internal medicine The book contains several novel and useful features 
of organization, such as the grouping together in one section the 
“diseases of the retina leading to retinal detachment,” and has achieved 
an unusual compactness and coherence as the result of these innovations 
It contains an unusually solid amount of histopathologic data, furnishing 
in their way an excellent foundation foi the clinical evaluations 
References to the modern literature have been chosen with much care, 
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affording the reader a well balanced approach to original articles, while 
avoiding the burdensome pedantry of an attempt at completeness which 
has, m the- past, characterized many Continental texts The illustra- 
tions, especially the drawings of the fundus, most of which have been 
reproduced from publications m the current hterature, reflect the general 
improvement m this field during the past generation 

J. S Friedenwald 


Les aspects pathologiques du fond de I’oeil dans les affections de la 
retine (atlas ophthalmoscopique) By Gabriel Renard Pp 172, 
vath 32 plates m colors Pans Masson & Cie, 1946 


This IS a continuation of the monographs on the ophthalmoscopic 
examination of the fundus ocuh, which began with Professor Dams’ 
excellent report on the “Normal Appearance and the Congenital 
Anomalies of the Eyeground,” was published in 1940 and reviewed 
in the Archives (24: 855 [Oct ] 1940) Notwithstanding the diffi- 
culties of bringing out a satisfactory volume m the trying years that 
have just passed, the obstacles have been overcome, and this report was 
presented at the congress of the French Society of Ophthalmology m 
May 1946 

This volume brings pictures of various aspects of retinal contusion, 
two conditions peculiar to children, namely, glioma and hemorrhagic 
pachymeningitis , the macular hemorrhages associated with myopia, folds 
of the retina and angioid striae, Coats’s retinitis and phakomatoses , 
familial degenerations , indefinite and senile macular changes, and, 
finally, isolated lesions of the retinal vessels, arterial obliteration, venous 
thrombosis and hemorrhages in the vitreous The book aims at a 
complete illustration of a few diseases of the retina and is chiefly a 
clinical treatise Treatment is omitted Pathology is described only 
if it clarifies the clinical condition There are 32 plates, with 60 pictures 
in color, comments are added to each observation, and there is a 
bibliography of 260 articles which should be of interest to the ophthal- 
mologist The colored drawings are excellent and are the work of 
Mile Lalau 


While the list includes only a few of the lesions of the fundus, those 
portrayed are well selected and instructive It is stated that additional 
drawings will appear in a future volume 

The author and the French Society of Ophthalmology are to be 
congratulated on the resumption of the publication of this interesting 
and important series, and it is to be hoped that future numbers will 
appear without interruption 


Eye Health: A Teaching Handbook for Hurses. By Anna C Grmg, 
R N , and Eleanor W Mumford, R N Price, $0 60 Pp 108 
New York* The National Society for the Prevention of Blindness. 
Inc , 1946 

The National Society for the Prevention of Blindness, Inc , has 
brought out a small handbook of 108 pages for nurses who deal with 
eye health Simple discussions of the following topics are given 
anatomy and physiology of the eye, refraction and motor anomalies. 
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principles of lighting, simple examinations implied m the term 
“screening,” causes of defectne vision, the eyes in childhood and in 
adult life, and fust aid care and tieatment of injuries to the eyes 

One cannot but feel that this is a rather formidable list of subjects 
for a small handbook and that the superficial knowledge conveyed will 
hardly fit the nuise to answer questions foi which training in medicine 
and in ophthalmology is inquired 


1946 Year Book of Eye, Ear, Nose and Throat By Louis Bothman, 
MD, and Samuel J Crowe, MD Price, $3 75 Pp 543 
Chicago Yeai Book Publishers, Inc , 1946 


In the 1946 Year Book of the Eye, Ear, Nose and Throat, Dr Louis 
Bothman, editor of the section on the eye, brings a special article on 
the medical treatment of glaucoma A plea is made for the medical 
treatment of glaucoma, with the statement that the tension in many 
cases can be controlled with miotics, without serious loss of vision 
or fields, and that carchohn (an ophthalmic preparation of carbaminoyl- 
chohne chloride) is found to be a most satisfactory drug for the treat- 
ment of glaucoma A complete sur\cy then follows of the articles 
that have appeared in the ophthalmologic literature during the previous 
year, arranged according to the usual anatomic classification Many 
of the articles are illustrated, and the editor has often added interesting 
and valuable comments from his own experience Chapters on injuries 
and on surgical procedures are added, and under the title "General and 
Miscellaneous” tlie reader will find abstracts on general topics, 
such as vascular spasm, detergents, penetration of penicillin, dietarj' 
deficiency, alkali treatment of methyl alcohol poisoning, ocular intoxi- 
cation by so-called green tobacco, use of antistin (an imidazole deriv- 
ative) in ophthalmology, treatment of ocular syphilis with h}perpyrexia 
and malaria, tropical diseases, Reiter’s disease, ocular leprosy, Behcet’s 
.disease and temporal arteritis 

This excellent treatise fulfils a definite want The subjects are well 
covered, and the abstracting is well done Dr Bothman deserves great 
credit for an interesting and valuable book, which can be confidently 


recommended 


Arnold Knapp 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Samt-Michel, Pans, 6°, France 
Secretarj^-General Dr A Churchill, 66 Boulevard Saint-Michel, Pans, 6®, France 
All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Pans, 6®, France 

International Council or Ophthalmology 

President Prof F W Nordenson, 3 Grefgatan, Stockholm, Sweden 
Secretary Dr Holger Ehlers, 4 Fernbanegade, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , London S W , England 

Pan-American Association of Ophthalmology 

President Dr Harry S Gradle, 14060 Valley Vista Blvd , Sherman Oaks, Calif 
Executive Secretaries Dr Conrad Berens, 301 E 14th St , New York 3 Dr 
M E Alvaro, 1151 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time Jan 10, 1948 

FOREIGN 

All-India Ophthalmological Society 

President Dr E V Snnivasan, Mylapore, Madras 
Secretary Dr G Zachariah, 16 Marshall’s Rd , Egmore, Madras 

Belgian Ophthalmologic Society ' 

President Dr L Weekers, rue Forgeur 15, Liege 
Secretary-General Dr M Appelmans, Avenue Ruelens 179, Louvain 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai I 

Secretary Dr F S Tsang, 221 Foochow Rd Shanghai l 

Chinese Ophthalmological Society of Peiping 

President Dr H T Pi, Peiping Union Medical College, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, Peiping 

Place Peiping Union Medical College, Peiping Time Last Friday of each month 

* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date 
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Faculty of Ophthalmologists 

President Sir Stewart Dukc-EIder, 63 Harley St , London, W 1, England 
Secretary Air Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Ophthalmoi ogicai Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, Manautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midland Ophthalmological Soanrv 

President Air Charles Rudd, 91 Cornwall St, Biriiiingham 3, England 
Secretary Air P Sanieson Evans, 51 Calthorpe Rd , Birniingliam 3, England 
Place Birmingham and Alidland E}e Hospital 

North of England Ophthalmological Societv 

President Air O AI Duthie, 22 St John St , Alanchester 
Secretary Air William AI Aluirhead, 70 Upper Hanover St, Shefiicld 3 
Place Alanchester, Leeds, NewcastIe-upon-T>ne, Liverpool, Sliefiield and Bradford, 
in rotation Time October to Alaj 

Ophthalmological Society of Australiv 

President Dr J Rmgland Anderson, Astor House, 108 Collins St, Alelbournc, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sjdncy 
Time Sept 23-26, 1947 

Ophthalmological Societv of Ecvpt 

President Prof Dr Alahmoud Lutfi, Ophthalmic liospital, Giza 

Secretary Dr Alohammed Abbas El Bakly, Alinistrj of Public Health, Cairo 

All correspondence should be addressed to the secretary. Dr Mohammed Khalil 

Ophthalmological Society of Hospital de Nuestra Sen ora de la Luz 

Chairman Dr Alanuel J Icaza y Dublan, Artes 72, Alexico, D F, Afcxico 
Secretary Dr Jorge Aleyran, Ezcquicl Alontes 135, Alexico, D F , Alexico 
Place Hospital de Nuestras Senora de la Luz Time Second Friday of each 
month 

Ophthalmological Societv of New' Zealand 

President Air W A Fairclough, Imperial Bldgs , Queen St , Auckland 
Secretary Dr W J Hope-Robertson, Kelvin Chambers, 16 The Terrace, 
Wellington 

Ophthalmological Society of South Africa 

President Dr A Verwrey, Phoenix Chambers, Church St , Pietermaritzburg 
Secretary Dr J K de Kock, Groote Kerk Bldg , 32 Parliament St , Cape Town 

Ophthalmological Society of the United Kingdom 

President Dr A J Ballantyne, 11 Sandyford PI. W, Glasgow C 3, Scotland 
Secretary Mr J H Doggart, 49 Wimpole St , London, W 1 
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Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 

Oxford Ophthalmological Congress 

Master Mr F A Williamson-Noble, 27 Harley St , London W 1, England 
Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, England 
Place Oxford Time July 3-S, 1947 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Smai, Tel Aviv 

Philippine Ophthalmological and Otolaryngological Society 

President Dr Antonio S Fernando, Philippine General Hospital, Manila 
Secretary-Treasurer Dr Jose N Cruz, Philippine General Hospital, Manila 

Polish Ophthalmological Society 

President Dr W Kapuscinski, Libelta 14, Poznan 
Secretary Dr S Topolski, Pmsa 38, Warsaw 

Place Ophthalmic Clinic, Oczki 6, Warsaw Time Every two years — Summer 

Puerto Rico Medical Association, Section of Ophthalmology 

AND Otolaryngology 

President Dr Jose T Pico, P O Box 3866, Santurce 

Secretary Dr Ricardo F Fernandez, Institute Oftalmico, .San Juan 

Place Asociation Medica de Puerto Rico, Santuce 

Royal Society of Medicine, Section or Ophthalmology 

President Dr Harold Levy, 149 Harley St, London, W 1, England 
Secretaries Dr P M Moffatt, 115 A Harley St, London, W 1, England Dr 
A S Philps, 104 Hartley St , London W 1, England 

« 

Sao Paulo Society of Ophthalmology 

President Dr Armando Gallo, Rua Benjamin Constant, 67, 9° Andar Sap Paulo, 
Brazil 

Secretary Dr F Amedee Feret Filho, Rua Marconi, 48, 4° Andar, Sao Paulo 
Brazil 

Scottish Ophthalmological Club 

President Dr H M Traquair, 16 Manor PI , Edinburgh 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 
Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, Buenos Aires 

SoCIEDADE BrASILEIRA DE OfTALMOLOGIA 

President Dr Edilberto Campos, Rua Rodrigo Silva 7-1°, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time Third Friday of every month from April 
to December 

SociEDAD CUBANA DE OFTALMOLOGIA 

President Prof Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba 
Secretary Dr Oscar F Horstmann, Calle 5ta #702, Vedado, Habana, Cuba 
Time Second Tuesday of every month 
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SociEDAD Memcana de Oftaemoi ogia 

President Dr Feliciano Palomino Dcna, Londrcs 44, Mexico, D F 
Secretary Dr Tcodulo Agundis Jr, LiiLcrna 63, Mexico, D F 
Place Escuela Nacional dc Mcdicina, Venezuela 4, Mexico, D F lime 8 30 
p m , first Tuesday of each month 

SociEDAD OfTALMOLOGIA DEL LitORAL, ROSAUIO (ARGENTINA) 

President Prof Dr Enrique V Bcrtolto, Rosario 
Secretary Dr Juan Manuel Vila Oitiz, Rosario 

Place Rosario Time Last Saturday of every month, April to Nos ember All 
correspondence should be addressed to the President 

SoCIEDADE DE OFTALMOLOCfA DEL NoRTE 

President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

SoaEDADE DE OfTALMOLOGIA DE MlNAS GfRAES 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte Minas 
Geraes, Brazil 

Secretary Dr Ennio Coscarclh, Rua Aimorcs 1697, Bello Horizonte, Minas Geraes, 
Brazil 

SociEDADE DE Oftalmologia e Otorinolarincologia do 
Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera Cruz, Apartamento 134, 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Voges Ahes, Cnixa Postal 928, Porto Alegre, Rio Grande 
do Sul 

SociEDADE DE OftALMOI OGIA E OTO-RlIlNO-LARy NCOI OGIA DO BaHIA 

President Dr Thconilo Amorim, Barra Avcnida, Bahia, Brazil 

Secretary Dr Adroaldo de Alcncar, Brazil 

All correspondence should be addressed to the President 

SoCIETA OfTALMOLOGICA ITALIAN A 

President Prof Dott Giuseppe Ovio Ophtlnhnological Clinic, Umiersiti of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

Socif:TE Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 
President Prof S Larsson, Lund, Sweden 

Secretary Dr K O Granstrom, Sodermalmstorg 4, Stocklio’m So 

Southern Ophthalmological Society, Engiand 

President Mr J E H Cogan, Tunbridge Wells, England 
Secretary Mr Nigel Cndland, 25 Craneswater Pk , Southsea, England 
Time From March to October 

Tel Aviv Ophthalmological Society 

President Dr D Arieh-Friedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, Palestine 
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NATIONAL 

American Medical Association, Scientific Assembly, Section 

ON Ophthalmology 

Chairman Dr Everett L Goar, 1300 Walker Ave, Houston, Texas 
Secretary Dr Trygve Gundersen, 101 Bay State Rd , Boston 
Place Chicago Time June 21-25, 1948 

American Academy of Ophthalmology and Otolaryngology, 

Section on Ophthalmology 

President Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
President-Elect Dr C H McCaskey, 20 N Meridian St , Indianapolis, Ind 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 12-17, 1947 

American Ophthalmological Society 

President Dr John W Burke, 1740 M St N W , Washington, D C 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Derrick Vail, 55 E Washington St , Chicago 2 
Secretary-Treasurer Dr Brittain F Pajrne, 17 E 72d St , New York 2 
Assistant Secretary-Treasurer Dr Hunter Remain, 111 E 65th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St, Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Dr R J P McCulloch, 830 Medical Arts Bldg, Toronto 5 
Secretary-Treasurer Dr J F A Johnston, 174 St George St, Toronto 5 

National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 19 
Secretary Miss Regina E Schneider, 1790 Broadway, New York 19 
Executive Director Mrs Eleanor Brown Merrill, 1790 Broadway, New York 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr W Franklin Kein, 15 Washington St , Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Walter Stevenson, 510 Maine St , Quincy, 111 
Secretary-Treasurer Dr William F Hubble, 877 Citizens Bldg , Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr W S Jones, 521 Sheridan Rd , Menominee, Mich 
Secretary Dr G L McCormick, 650 S Central Ave, Marshfield 
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Hawaii Eye, Ear, Nose and Throat SoaET\ 

President Dr Howard E Ciawford, P O Box 1962, Hiio 
Secretary-Treasurer Dr Tadao Hata, 1704 S King St, Honolulu 
Place Pacific Club, Honolulu Time Tliird Thursday of each month 

New England Ophthalmological Society 

President Dr Edwin B Dunphj, 243 Charles St, Boston 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St , Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8 pm, third Tuesday of each month from November to April, inclusnc 

Pacific Coast Oto-Ophthalmological SociET'i 

President Dr D H O’Rourke, 1612 Trcmont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St , San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Lary ngology 

President Dr Walter C Cameron, 1103 Medical Arts Bldg, Tacoma, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Second Tuesday of each month except 
June, July and August 

Rock River Valley Eye, Ear, Nosr aed Throat Society 

President Dr Robert C Finger, RFD New Tower, Rockford, 111 
Secretary-Treasurer Dr Vernon C Volt?, 625 Gas-Elcctric Bldg, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusnc 

Saginaw Valley Academy of Ophthalmology aed Otolaryngology 

President Dr Harold H Heuser, 207 Davidson Bldg, Bav City, Mich 
Secretary-Treasurer Dr V E Cortopassi, 324 S Washington Avc, Saginaw, 
Mich 

Place Saginaw or Bay City, Mich Time Second Tuesday of each month, except 
July, August and September 

Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretary-Treasurer Dr J E Dvorak, 408 Davidson Bldg , Sioux City, Iowa 

Southern Medical Association, Section on Ophthalmology 
AND Otolaryngology 

Chairman Dr Calhoun McDougall, Atlanta, Ga 

Secretary Dr Alston Callahan, 908 S 20th St , Birmingham 5, Ala 

Time First w'eek in November 

Southwestern Academy of Eye, Ear, Nose and Throat 

President Dr H L Brehmer, 221 W Central Avc , Albuquerque, N klex 
Secretary Dr A E Cruthirds, 1011 Professional Bldg, Phoenix, Ariz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank Bldg , Battle Creek 
Secretary-Treasurer D Kenneth Lowe, 25 W Michigan Ave, Battle Creek 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr J Paul McCloskey, 338 Locust St, Johnstown 
Secretary-Treasurer Dr Fred E Murdock, 28j4 W Scribner St , Dubois 
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STATE 

Arkansas State Medical Society, Eye, Ear, Nose and Throat Section 

President Dr E C Moulton, 619 Garrison Ave, Fort Smith 
Secretar}”^ Dr K W Cosgrove, 7 Urquhart Bldg, Little Rock 

Colorado Ophthalmological Society 

President Dr George H Stine, Burns Bldg, Colorado Springs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg , Denver 
Place Colorado Geneial Hospital Time 7 30 p m, third Saturday of each 
month, October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr W H Turnley, 1 Atlantic St , Stamford, Conn 
Secretaiy-Treasuier Dr Morton B Arnold, 781 Mam St, Williamantic, Conn 

Eye, Ear, Nose and Throat Club or Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C K AlcLaughlin, 666 Cherry St, Macon 

Indiana Academy or Ophthalmology and Oto-Laryngology 

President Dr W E Stewart, 721 Wabash Ave , Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St, Indianapolis 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr C S O’Brien, University Hospital, Iowa City 
Secretary-Treasurer Dr Carl A Noe, 120-3d Ave S E, Cedar Rapids 

Kansas State Medical Society, Section on Ophthalmology 
AND Otolaryngology 

President Dr W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr George S Adkins, 121 N President St, Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St, Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 

AND Otolaryngology 

Chairman Dr Ralph H Gilbert, 110 Fulton St E , Grand Rapids 
Secretary Dr Walter Z Rundles, 620 Maxine Ave , Grand Rapids 
Place Grand Rapids Time Sept 23-26, 1947 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr L R Boies, 1427 Medical Arts Bldg, Minneapolis 
Secretary Dr W L Hoffman, 543 Medical Arts Bldg, Minneapolis 
Place Minneapolis Club Time 6 00 p m , second Friday of each month from 
October to May 
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Montana Academy or Oto-Ophthalmoi ogt 

President Dr H Casebeer, 44 W Park Avc , Butte 
Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 
President ' Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Societt, Section on Oputhalmoi ogy. 
Otology and Rhinolar^ ngoi ogt 

Chairman Dr C W Buvinger, 50 Washington St , East Orange 
Secretary Dr Z Laurence Gnesemcr, 1145 E Jersey St, Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Maxwell D Ryan, 660 Madison A\c, New York 21 
Secretary Dr Thomas H Johnson, 30 W 59th St, New York 

North Carolina E\f, Ear, Nose and Throat Society 
President Dr V K Hart, 106 W 7th St , Charlotte 

Secretary Dr J A Harrill, Bowman Gray School of Medicine, Wmston-Salcm 
Place Hendersonville Time Sept 15-18, 1947 

North Dakota Academy of Ophthalmology and Oto-Lary ngology 

President Dr E D Perrin, 221-5th St , Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy or Ophthalmology and Oto-Lary ngology 

President Dr Wilfred Bclnap, 833 S W 11th Avc, Portland 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Tajlor St, Portland 5 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology and Otolaryngology 
President Dr Gilbert L Dailcj, Harrisburg 
Secretary Dr Benjamin F Souders, 143 N 6th St , Reading 
Time X^st week in April 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linlcy C Happ, 124 Waterman St , Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolary'n oology 
President Dr Ruskin Anderson, 145 N Converse St , Spartanburg 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St , Rock Hill 
Place Hendersonville Time September, 1947 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave , Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr W E Vandevere, 1001 First National Bank Bldg, El Paso 
Secretary Dr E D Dumas, 425 Medical Arts Bldg San Antonio 
Place Houston Time December, 1947 
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Utah Ophthalmological Society 

President Di Charles Ruggeri Jr, 1120 Boston Bldg, Salt Lake City 1 
Secretary-Tieasurei Dr Robert G Snow, 202 E South Temple, Salt Lake City 2 
Place University Club, Salt Lake City Time 7 00 p m , third Monday of 
each month, September through May 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Thomas E Hughes, 1000 W Grace St , Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St , Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave, Fairmont 
Secretary Dr Welch England, 621 Market St, Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 
President Dr R F Thaw, 301 Ohio Bldg, Akron, Ohio 

Secretary-Treasurer Dr J C Damitz, 2d National Bank Bldg, Akron 8, Ohio 
Time 6 30 p m , first Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr William B Armstrong, 478 Peachtree St N E , Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 00 p m, fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Cecil H Bagley, 2 E Reed St, Baltimore 
Secretary Dr F Edwin Knowles Jr, 513 N Charles St, Baltimore 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m^ 
fourth Thursday of each month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, m alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg, Birmingham, Ala 
Place Thomas Jefferson Hotel Time 6 30 p m , second Tuesday of each month, 
September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave, Brooklyn 16 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Towers Hotel, 25 Clark St Time 8 IS p m , third Thursday in February, 
April, October and December 

Buffalo Ophthalmologic Club 

President Dr William H Howard, 389 Linwood Ave , Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Linwood Ave, Buffalo 9 
Time Second Thursday of each month from October to May 

Central New York Eye, Ear, Nose and Throat Society 

President Dr Uri Doolittle, University Bldg, Syracuse 
Secretary-Treasurer Dr Alfred W Doust, 306 State Tower Bldg, Syracuse 
Place University Club Time 7 00 p m , second Wednesday 
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Chattanooga Society or Ophtiiai molog\ and Otolaryngologti 
P resident Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Providence Bldg, Chattanooga, Tenn 
Place Mountain Citj Club Time Second Thursday of each month from 
September to Maj 

Chicago Opiitiiai moi ogical Socirrv 

President Dr W A Mann, 30 N Michigan A\c, Chicago 2 
Secretary Dr J R Fitrgeiald, 30 N ificlngan A\t , Chicago 2 
Place Continental Hotel, 505 N Michigan Avc Time Third Mondaj of each 
month from October to May 

Cincinnati Cpnerai IIospitae Ophthalmology Stapf 

Chan man Rotate alphabeticallj 

Secretary Dr A A Lc\in, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Fndaj of each month 
except June, July and August 

Cleveland Ophtiiaimoiogicyl Ciud 

Chairman Dr M Paul Motto, Rose Bldg, Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg, Cleveland 
Time Second Tuesday in October, December, Februarj and April 

College of Physicians, Philadeipiiia, Section on Ophthaimoiogy 

Chairman Dr Burton Chance, 317 S 15th St, Philadelphia 
Clerk Dr George F J Kelly, 37 S 20th St , Philadelphia 
Place College of Physicians Bldg 'lime 8 15 p m, third Thursdaj of everj 
month from October to April, inclusive 

Columbus Ophthai moi ogical and Oto-Laryngoi ogical Society 

Chairman Dr M Goldberg, 328 E\ State St, Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 15 p m, first Monday of each month, from 
October to May, inclusive 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar Mathis, 815 Medical Professional Bldg,, Corpus Christi, 
Texas 

Secretary Dr June Yates, 210 Medical Professional Bldg , Corpus Christi, Texas 
Place Nueces Hotel Time 6 30 p m , third Tuesday of each month from 
October to May 

Dallas Academy or Ophthalmology and Oto-Laryngology 

President Dr L Darrough, 4105 Live Oak St, Dallas, Texas 
Secretary Dr C A Hoefer, 1719 Pacific Ave , Dallas 1, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy or Ophthalmology and Otolaryngology 

President Dr H I McPherrin, 406-6th Ave , Des Moines, Iowa 
Secretary-Treasurer Dr C C Jones, 1110 Equitable Bldg, Des Moines, Iowa 
Time 6 30 p m, fourth Monday of every month from Septembei to May 
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Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 
Secretary Dr Wesley G Reid, 974 Fisher Bldg , Detroit 2 
Place Club rooms of Wayne County Medical Society Time Second Monday of 
each month, November to April, inclusne 

o Detroit Ophthalmological Society 

President Dr Bruce Fralick, 201 S Main St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Hajder’s L’Aiglon Bldg Time 6 30 p m, third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St, Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary'-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Tarrant County Medical Hall, Medical Arts Bldg Time 7 30 p m, 
first Friday of each month except July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngological Section 

President Dr J Matt Robison, 1304 Walker Ave , Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave , Houston, Texas 
Place River Oaks Country Club Time 6 30 p m , second Thursday of each 
month from October to June 

Indianapolis Ophthalmological and Otolaryngological Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St , Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngology 

President Dr Walter L Small, 1103 Grand Ave, Kansas City, Mo 
Secretary Dr John Clair Howard Jr, 1103 Grand Ave, Kansas Citj-, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Robert G Thornburgh, 117 E 8th St, Long Beach 2, Calif 
Secretary-Treasurer Dr Kirt Parks, 605 Professional Bldg, Long Beach 2, Calif 
Place Seaside Hospital Time Third Wednesday of each month from October to 
May 

Los Angeles Society of Ophthalmology and Otolaryngology 
President Dr William D Donoher, Los Angeles 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave, Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd Time 
6 00 p m , fourth Monday of each month from September to May, inclusive 
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Louisville EilE and Ear Soarxv 

President Dr Joseph S Heitger, Hcyburn Bldg, Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadvvaj, Louisville, K\ 

Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eve, Ear, Host and Throat Soanrv 

Chairman Each member in alphabetical order * 

Secretary Dr James J Monolian, 31 S Jardin St , Shenandoah, Pa 

Medical Society or the District of Columbia, Siction of 
Ophthalmologv and Otolarv ngologv 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W , Washington 
Place 1718 M St N W Time 8 pm, third Fridaj of each month from October 
to April, inclusive 

Memphis Societv of Ophthalmoiocv and Otolarvncologv 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Avc, Memphis, Tcnh 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month from September to Ma> 

Milwaukee Oto-Ophthai mic Sooftv 
President Dr Me>er S Fo\, 238 W Wisconsin Ave, ^[lIvvaukec 
Secretary-Treasurer Dr Ralph T Rank, 238 W Wisconsin Avc Milwaukee 
Place University Club Time 6 30 p m, fourth Tucsda> of each month from 
October to May 

Montgomery Countv Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dajton, Oino 
Secretary-Treasurer Dr Maitland D Place, 981 Rcibold Bldg, Da>ton, Ohio 
Place Van CIcve Hotel Time 6 30 p m, first Tuesdav of each month from 
October to June, inclusive 

Montreal Ophthalmological SoaETv 

President Dr L F Badcaux, 502 Cherner St , Montreal, Canada 
Secretary Dr John V V Nicholls, 1414 Drummond St, Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy or Ophthalmologv and Otolaryngology 
Chairman Dr M M Cullom, 700 Church St, Nashville, Tcnn 
Secretary Dr R E Sullivan, 432 Doctors Bldg, Nashville 3, Tenn 
Place James Robertson Hotel Time 6 30 p m , third Monday of each month 
from October to May 

New Orleans Ophthalmological and Otolarv ncological Society 

President Dr Charles A Bahn, Maison Blanche Bldg , New Orleans 
Secretary Dr Mercer G Lynch, Ochsner Clinic, New Orleans 
Place Charity Hospital Time 8pm, first Tuesday of every montli 

New York Academy of MroiaNE, Section of Ophthalmology 
Chairman Dr Guernsey Frey, New York 
Secretary Dr Maynard Wheeler, 30 W 59th St , New York 
Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 
President Dr Daniel Kravitz, 861 Park PI , Brooklyn 
Secretary Dr Leon Ehrlich, 211 Central Park W, New York 
Place New York Academy of Medicine, 2 E 103d St Time 8p m , first Monday 
of each month from October to May, inclusive 
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Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to May 

Omaha and Counctl Bluffs Ophthalmological and 
Oto-Laryngological Society 

President Dr Lyman H Heme, Fremont, Neb 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, third Wiednesday of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave, Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave, Clifton, N J 
Place Doctors Lounge, Paulsen Medical and Dental Bldg Time 8pm, last 
Tuesday of each month except June, July and August 

Philadelphia County Medical SoaETY, Eye Section 

President Dr L Waller Deichler, 1930 Chestnut St , Philadelphia 3 
Secretary Dr Robert T M Donnelly, 255 S 17th St, Philadelphia 
Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 

President Dr Jay G Linn, Jenkins Arcade, Pittsburgh 
Secretary Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Claude W Bankes, 212 N 6th St , Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 
Place Wyomissing Oub Time 6 30 p m, third Wednesday of each month 
from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Edgar Childrey Jr, Professional Bldg, Richmond, Va 
Secretary Dr Qifford A Folkes, Professional Bldg, Richmond, Va. 

Place Commonwealth Club Time 6 pm, first Tuesday of January, March, 
May and October 

Rochester Eye, Ear, Nose and Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr A Lange, 3903 Olive St, St Louis 
Secretary Dr William Kleinberg, Frisco Bldg, St Louis 

Place McMillan Hospital Time Fourth Friday of each month from October 
to April, incIusivD, except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr James P Aderhold, Medical Arts Bldg, San Antonio, Texas 
Secretary-Treasurer Dr Virgil S Steele, South Texas Bldg, San Antonio, Texas 
Place San Antonio Texas, and Brooke General Hospital Time 7pm, second 
Tuesday of each month from September to May 
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San Francisco County Medicai Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St, San Francisco 
Secretary Dr D Harrington, 384 Post St, San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except June, Jul> and December 

Shreveport Eve, Ear, Nose and Throat Socift\ 

President Dr David C Swearingen, Slattery Bldg, Shreseport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shrc\cport, La 
Place Shreveport Charitj Hospital Time 7 30 p m, first Monday of csery 
month except July, August and September , 

Spokane Academy or Ophthai moioca and Oto-Lar\ xcoloca 
President Dr Robert L Pohl, 762 Paulsen Medical and Dental Bldg, Spokane, 
Wash 

Secretary Dr Alalcolm N \\ ilmcs, 960 Paulsen Medic il and Dental Bldg , 
Spokane, Wash 

Place Doctors Lounge, Paulsen Medical and Dentil Bldg rime S p m, last 
Tuesday of each month except June, JiiU and August 

SvRAcusr E\e, Ear, Nose and Thiio\t SociiTa 

President Dr A H Rubenstem, 713 E Genesee St, Sjracuse, N Y 
Secretary-Treasurer Dr I H Blaisdcli, 713 E Genesee St, Seracusc, N Y 
Place University Club Time First Tuesday of each month except June, July 
and August 


Toledo E\e, Ear, Nose and Throat Sociftv 

Chairman Dr W W Randolph, 1838 Parkwood Aee, Toledo 2, Ohio 

Secretary Dr John L Roberts, 316 Michigan St , Toledo, Ohio 

Place Toledo Club Time 6 30 p m , each month except June, Juh .and August 

Toronto Academy of Medicine, Sfction of Ophthalmology 

Chairman Dr R G C Kelly, 14 Lynwood Ave , Toronto 5, Canada 
Secretary Dr J C McCulloch, 830 Medical Arts Bldg , Toronto 5, Canada 
Place Academy of Medicine, 288 Bloor St W Time First klondaa of each 
month, November to April 

Washington, D C , Ophthalmologicai Society 

President Dr Richard W Wilkinson, 1408 L St N W , Washington, D C 
Secretarj -Treasurer Dr Jerome A Sansoucj, 2017 Massachusetts \\c N W, 
Washington, D C 

Place Medical Society of District of Columbia Bldg , 1718 M St N W , Wash- 
ington, D C Time 7 30 p m , first Monda> of each month from November 
to May 

Wilkes-Barre Ophthalmological Socifty 
Chairman Each member m turn 

Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place County Medical Society Librarj Time Last Tuesdaj of each month 
from October to May 
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AUTONOMIC NERVOUS SYSTEM AND ACTION OF DRUGS 
IMPORTANT IN OPHTHALMOLOGY 

H B VAN DYKE, MD 
NEW YORK 

T he importance of the autonomic nervous system needs 
little emphasis It regulates the essential involuntary activities of 
the body These include such varied functions as respiration, the circu- 
lation of the blood, digestion, metabolism, heat regulation and control 
of glands of internal secretions so far as these are under nervous 
control If the acetylcholine theory of neuromyal transmission is com- 
pletely adopted, even the voluntary musculature can be considered 
closely related to the autonomic nervous system For an understanding 
of the pharmacology of autonomic drugs important m ophthalmology. 
It seems desirable to include a discussion of the general pharmacology 
of the whole autonomic system, m or from which, according to modern 
theory, nerve impulses are transmitted by a humoral mechanism The 
transmitting substances are believed to be acetylcholine (synaptic trans- 
mission in the central nervous system [ and in all autonomic gang- 
lions, neuromyal transmission m striated muscle, transmission from 
postganglionic parasympathetic fibers to effector cells) and epinephrine 
or the closely related sympathins (transmission from postganglionic 
sympathetic fibers to effector cells) 

Recently, the concept of cholinergic neurohumoral transmission has 
been questioned by Nachmansohn,^ who expressed the belief that acetyl- 
choline IS concerned only m conduction He remarked 

Cole anci Curtis have shown by alternating current impedance measurements 
that the action potential is associated with a transient change m resistance which 
falls from 1000 ohm per cm ~ to 25 ohm It is conceivable that a substance which 
appears and disappears within milliseconds could be responsible for these changes 
The depolarization may be caused by the release of ACh at the point where the 
stimulus reaches the surface of the membrane Thus, flow of current is generated 
to this point from the adjacent regions This flow of current acts as stimulus 
of the next section and releases ACh there The same process is repeated and thus 
the impulse is conducted along the fiber This idea is quite compatible with the 
concept of propagated impulses as developed by Keith Lucas and Adrian The 

From the Department of Pharmacologj', Columbia University College of 
Physicians and Surgeons 

1 Nachmansohn, D The Role of Acetylcholine in the Alechanism of Nerve 
Activity, in Harris, R S , and Thimann, K V Vitamins and Hormones, New 
York, Academic Press, Inc , 1945, vol 3, pp 337-377 
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polarized state is lapidlj restored by the removal of the free ester b\ its 
hydrolysis At the nerve ending where the surface increases and therefore the 
resistance decreases this process would lead to a greater flow of current, thus 
enabling the impulse to cross tlie non-conducting gap 

In the original theory, ACh liberated at the nerve ending acts as "humoral” 
or “neurohumoral” transmitter directlj on the effector organ or on the second 
neuron According to the new concept, the release of ACh is an intracellular 
process generating flow of current by action on the cell membrane, but the 
transmitting agent is tlie flow of current As outlined above, the electrical 
signs of nerve activitj do not justify the assumption of a special mechanism 
responsible for transmission at synapses 

One frequently cited objection to Nacbmansohn’s theory is the 
failure to implicate acetylcholine in conduction along sensory nerves 
or sympathetic nerves An even more serious discrepancy is the failure 
of antiesterases to alter conduction, as reported by Crescitelh, Koelle 
and Gilman ® These authors found that complete destruction of cholin- 
esterase by diisopropyl fluorophosphate failed to interfere with nerve 
conduction Yet such interference should be found according to Nach- 
mansohn’s theory, since conduction should be associated with extremely 
rapid destruction of the transientl} formed acetv Icholme Rothenberg 
and Nachmansohn “ disagreed with the conclusions of Crescitelh, Koelle 
and Gilman 

Eccles “ proposed an alternative electrical h>pothesis to explain syn- 
aptic and neuromuscular transmission but admitted that this hjpothesis 
“will have to stand up to many severe tests, particularlv pharmaco- 
logically ” 

For the purposes of this discussion, the older v lew that transmission 
of impulses depends on humoral agents, such as acetylcholine and sub- 
stances closely related to epinephrine, will be adopted, since such a 
systematic approach is supported by a large body of experimental data 
and a consistent picture of the mechanism of action of drugs affecting 
the autonomic nervous system can be drawn However, in v levv of 
recently expressed opinions to the contrary, the reader should recog- 
nize the biased approch adopted by the reviewer 

GENERAL ANATOMY AND PHARMACOLOGY OF THE 
AUTONOMIC NERVOUS SYSTEM 

Anatomically, the various divisions of the autonomic nervous system 
proper consist of three mam divisions The afferent portion consists of 

2 Crescitelh, F , Koelle, G B , and Gilman, A Nerv’c Conduction in the 
Absence of Cholinesterase Activity Induced by Di-Isopropjl Fluorophosphate, 
Federation Proc 5 172, 1946 

3 Rothenberg, M A , and Nachmansohn, D On the Permeabilitj of the 
Nerve Axon to Di-Isopropylfluorophosphate, Federation Proc 5 199-200, 1946 

4 Eccles, J C An Electrical Hypothesis of Synaptic and Neuromuscular 
Transmission, Nature, London 156 680-683, 1945 



VAN DYKE— AUTONOMIC NERVOUS SYSTEM 


147 


medullated fibers, which may make up a large proportion of a given 
autonomic nerve Unfortunately, infoi mation on the importance of these 
afferent fibers — however great that importance may be — is restricted 
In the central nervous system there are integrating structures at all 
levels, not only m the spinal cord but also in the medulla, in the mid- 
brain and h}pothalamus and m the cerebral cortex The third, or 
effeient, division is the one most accessible for investigation It is 
natural, therefore, that the most precise information concerns the distri- 
bution and functions of this portion In the efferent autonomic nervous 
S3^stem, there is one ganglionic synapse between the central nervous 
system and the effector cell Unlike the cells of the skeletal muscu- 
lature, these efifector cells can still function fairly adequately after the 
postganglionic fiber has been severed, although the disturbance which 
occurs aftei denervation is more pronounced in the parasympathetic 
division than in the sympathetic division, owing to the greater impor- 
tance of the former It is also characteristic of denervated autonomically 
innervated structures that their susceptibility to drugs may be markedly 
increased 

Some generalizations can be made concerning anatomic and physio- 
logic differences between sympathetic and parasympathetic efferent 
divisions The intervening ganglion cell is often close to the viscus on 
the parasympathetic side, whereas on the sympathetic side the inter- 
vening ganglion cell is far from the viscus A single axon entering a 
sympathetic ganglion may transmit impulses to a nurnber of ganglionic 
neurons, whereas in parasympathetic ganglions each neuron more often 
receives the transmitted nerve impulse from a single axon Hence the 
response of the sympathetic system tends to be diffuse, in contrast with 
the more localized and precise response of the parasympathetic nervous 
system It is also well to remember that the question of innervation of 
the cells of a single structure supplied by the sympathetic and the para- 
sympathetic fibers is not clear It appears likely that no single cell has 
a dual innervation The number of fibeis supplying a given effector cell 
varies greatly For example, smooth muscle cells may receive fibers 
only occasionally, whereas each cell of the ciliary muscle has its indi- 
vidual nerve supply 

No effort will be made to describe in any detail the anatomic 
divisions of the autonomic nervous system It will be recalled that the 
sympathetic nerves arise from the intermediolateral region of the gray 
matter of the spinal cord from the seventh cervical segment to the third 
lumbar segment inclusive The ganglions of the sympathetic system are 
of three types the vertebral ganglions in the thoracic and lumbar 
regions, m close proximity to the spinal column , the large prevertebral 
ganglions, such as the celiac ganglion and the superior mesenteric gan- 
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glion (the inferior mesenteric ganglion is seen much moic frcqucntlj in 
lower animals than in man), and, lastl}, the visceral ganglions, some- 
times lying in the wall of the viscus The paras} mpathelic division is 
composed of neives of cranial origin, as well as nerves derived from 
the second to the fourth sacral segment of the spinal cord Four cranial 
nerves give oft branches which arc classified as parasj mpathetic 
branches of the third nerve, arising in the midbrain, branches of the 
seventh nerve supplying the submaxillary gland, as the chorda tjmpani, 
and the lacrimal gland, as the vidian ncr\e, the branch of the ninth 
nerve passing to the otic ganglion and thence to the parotid gland, 
and the important vagus nerve, i\hich inneriatcs numerous MScera in 
the thorax and abdomen 

Excellent levicws of the experimental basis for the thcorj of neuro- 
humoral transmission of ner\c impulses arc a\ailablc, and one of the most 
recent, which is highly iccommcndcd to the ophthalmologist, is that of 
Loewi® To the other pioneer in\estigator in this field, H H Dale, 
aie owed the generally adopted adjcctnes adrenergic and cholinergic, 
to identify the transmitting substance as either epinephrine or acetyl- 
choline without regard to strict anatomic origin " (Particular!} m the 
sympathetic division is there fiequcntl} cholinergic tranbinission ) It 
appears that epinephiine is the common agent transmitting s\mpathetic 
adrenergic impulses However, Cannon and his collaboiators expressed 
the belief that it (substance M) combines at the site of action with one of 
two other substances to form sympathin E or sympathm I according to 
whether the response is excitation or inhibition ‘ 

Adrenergic transmission is characteristic of all sympathetic post- 
ganglionic efferent sympathetic nerves except the following, m which 
the mechanism is cholinergic 

1 Vasodilator nerves (except those of the coronary arteries and part 
of the arterial supply of skeletal muscle) 

2 Sympathetic nerves to the sweat glands 

3 Sympathetic nerves to the adrenal medulla (These ner\es should 
be classified as preganglionic fibers, since the chromaffin cells 
of the adrenal medulla are analogous to sympathetic ganglion 
cells elsewdiere ) 

Cholinergic transmission, which is here considered as neurohumoral 
transmission the humoral moiety of which is acetylcholine, is responsible 
for transmission in the following structures 

5 Loewi, O Aspects of the Transmission of the Nervous Impulse, J Mt 
Sinai Hosp 12 803-816 and 851-865, 1945 

6 Dale, H H Nomenclature of Fibres in the Autonomic Nervous S^stem 
and Their Effects, J Physiol 80 lOP-llP, 1934 

7 Cannon, W B, and Kosenblueth, A Sjmpathin E and Sjmpathin I, Am 
J Physiol 104 557-574, 1933 
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1 All synaptic ti ansmission m autonomic ganglions (nicotinic 
effect of acetylcholine) 

2 All ti ansmission from the end plate of skeletal nerves to skeletal 
muscle (nicotinic effect) 

3 Ti ansmission fiom all parasympathetic postganglionic efferent 
fibeis to the coiiespondmg end organ (muscarinic effect) 

4 Neuiohumoral transmission by certain postganglionic efferent 
sympathetic neives, such as vasodilator nerves and the nerves to 
sweat glands (muscaimic effect) 

Much work has been undei taken to determine whether acetylcholine 
IS concerned in synaptic transmission in the central nervous system 
The available evidence so far does not permit any conclusion, although 
considerable data suggest that the cential nervous system contains only 
true cholinesterase, so that it may be presumed that acetylcholine is 
formed in connection with central nervous activity and that the cholin- 
esterase there present is available for its rapid hydrolysis 

It ‘is likely that the transmitting agent, whether epinephrine oi 
acetylcholine, exists in a bound, nondiffusible form, from which extremely 
rapid liberation occurs during nerve stimulation The rapidity of release 
probably varies For example, acetylcholine is much more rapidly 
released and destroyed in junctional transmission in synapses or in 
neuromyal transmission in skeletal muscle — both ‘'nicotinic” in character 
• — than in the “muscarinic” type of response evoked when postganglionic 
parasympathetic fibers are excited 

ACTION OF AUTONOMIC DRUGS IMPORTANT IN OPHTHALMOLOGY 

Some information concerning the formation and destruction of the 
transmitting agents is available The findings are important for an 
understanding of the action of adrenergic drugs, like cocaine and possibly 
ephedrine and related compounds, as well as of cholinergic drugs, like 
physostigmme and neostigmine For the purposes of this discussion, 
epinephrine will be considered the important agent for adrenergic trans- 
mission, although Cannon and his co-workers have concluded that the 
primary, or common, transmitting agent (substance M, or epinephrine) 
is further modified, depending on the response of the innervated structure 
The principal enzymes which have been implicated in the destruction 
of epinephrine are amine oxidase and catechol (pyrocatechol) oxidase 
Inhibition of the destructive action of amine oxidase appears best to 
explain the sympathomimetic action of cocaine, which is believed to 
compete with epinephrine as a substrate for amine oxidase Thus, 
locally liberated epinephrine will not undergo its normal rapid destruction 
but will act long and persistently This mechanism makes intelligible 
the mydriatic effect of cocaine, as well as its sensitizing or potentiating 
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action if epinephrine is applied locally or adininistcrtd systcmically after 
or ^\ ith cocaine Gaddum has strongly advocated the view that ephedrinc 
beha\es similarly and that pait of its s\ mpathomiinetic action is thus 
to be explained It is likewise possible that related compounds, such 
as amphetamine (“benzedrine”^ and dcsoxyephedrine in pait owe their 
sympathomimetic effects to competitive binding of amine oxidase 

Epinephiine can be rcgaidcd as the truest sympathomimetic drug 
It acts on the sympatheticalK innervated cell and evokes a response 
identical ^\lth that of electrical stimulation of sympathetic nerves MI 
the synthetic related compounds difTei slightly or greatly from epineph- 
rine eithei in potency or in qualitative action or in both '1 hose drugs 
which are also potentiated hy cocaine, such as “arteienol” (3, 4-dihy- 
droxyphenylaminoethanol) or “corbasil” (3, 4-dihy drowpheny lamino- 
propanol), probably resemble epinephrine most closely pharmacologically 
According to available evidence, two sympathomimetic drugs used in 
ophthalmology'’, “neo-sy nephrme hydroehloride” and parcdiinc (p- 
hydroxy-cf-methylphcinlethylamine), are hkewnse best classified as 
sympathomimetic stimulating agents Lastly, although it was suggested 
m the foregoing paragraph that ephedime, amphetamine and desoxy- 
ephedrine may', like cocaine, inhibit the enzymic destruction of epi- 
nephrine, their action is not as clearly limited to this mechanism , in part 
they' probably' diicctly stimulate some, but not all sympathetically 
innervated structures 

Much more accurate information is a\ailable contcrning acet\ Icholine, 
the agent responsible for neurohumoial transmission in autonomic gan- 
glions, from skeletal nerves to muscle and from postganglionic para- 
sy'mpathetic nerves to then end organs Although drugs arc not known 
to affect the formation of accty'lchohne, it is of interest to iccord that 
Nachmansohn and Machado ® ha\c show'ii that an enzyme in the central 
nervous system which they named choline .icetylasc can bung about 
synthesis of this transmitting agent There are requiicd not only' the 
enzy'me but also choline, acetate, adenosine triphosphate and an optimum 
concentration of potassium The enzymic acety'Iation of choline is an 
anaerobic process w'hich so far has been show'n to occur only m nerve 
tissue Presumably after formation acety'lcholme is bound m some 
nondiffusible form, from w'hich it is libeiated during nervous activity' 
In the scheme of acetylcholine formation just described an optimum 
concentration of potassium w'as mentioned This cation is an important 
factor in nervous activity Appropriate doses of potassium cause the 
liberation of acetylcholine from ganglion cells or of epinephrine from 
the adrenal glands The cation, howevei, is not the mediator of adren- 
ergic transmission, as has beeen maintained by some workers 

8 Nachmansohn, D , and Machado, A L The Formation of Acetylcholine 
A New Enzyme, Choline Acetylase, J Neurophjsiol 6 397-403, 1943 
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More pertinent to this discussion is the manner in which certain 
drugs prevent the hydrolysis of acetylcholine This destruction is 
ordinal ily effected by cholinesterase, an enzyme found in nerve tissue 
and, paradoxically, also m erythrocytes (There are also a number of 
nonspecific esterases m seium and tissues, which vary in the rate at 
which they hydrolyze acetylcholine ) Cholinesterase as well as non- 
specific esterases are maikedly inhibited both by physostigmine and by 
neostigmine Carbaminoylcholme can also inhibit the action of cholin- 
esterase Of great interest is the destructive action of diisopropyl 
fluorophosphate (DFP) on cholinesterase, which apparently is irreversi- 
bty inactivated by this enzyme poison The antiesterase effect of 
ph3^sostigmine, neostigmine and DFP explains the parasympathomimetic 
actions of these compounds, so that they are pharmacologically com- 
parable to cocaine, uhich is a sympathomimetic agent by virtue of its 
inhibition of amine oxidase, an enzyme-destroying epinephrine 

The antiesterase effect of physostigmine, neostigmine and DFP 
permits locally formed acetylcholine to produce continuous and cumul- 
ative “stimulation” of the cells on which this transmitting agent acts 
Although physostigmine and DFP would have no action were acetyl- 
choline not liberated and of themselves cannot excite cells under the 
control of cholinergic nerves, it has recently been reported that neostig- 
mine not only inactivates cholinesterase but also stimulates effector 
cells with a cholmeigic innervation® Riker and his colleagues also 
pointed out, as has already been mentioned, that carbaminoylcholme, 
particularly among synthetic choline esters, can inhibit cholinesterase 
One of the most interesting antiesterases is diisopropyl fluorophosphate 
(DFP), which irreversibly destroys cholinesterase and other esterases 
Its persistent and remarkable cholinergic effects m the normal or the 
glaucomatous human eye are to be attributed to normally liberated 
acetylcholine, the action of which persists because the enzyme responsible 
for its hj^drolysis has been destroyed 

Other parasympathomimetic drugs act only or principally as agents 
stimulating cells normally thus affected by impulses transmitted from 
postganglionic parasympathetic nerves The normal transmitting agent, 
acetylcholine, is too rapidly hydrolyzed by the abundant amounts of 
cholinesterase and other esterases ordinarily present to be of any practical 
value as a parasympathomimetic drug However, one of its congeners, 
carbaminoylcholme chloride (“carcholin”) not only is not destroyed by 
cholinesterase but actually inhibits the enzyme It is also probably 
a parasympathomimetic stimulant Another synthetic relative of acetyl- 

9 Riker, W F , Wescoe, W C , Cattell, McK , and Shorr, E The 
Atechamsm of Action of Prostigmine, Federation Proc 5.198-199, 1946 

10 Leopold, I H , and Comroe, J H The Effects of Di-Isopropyl Fluorophos- 
phate upon Normal and Glaucomatous Eyes, Federation Proc 5-190, 1946 
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choline, acetyl'^-mctliykholine ("mccholyl”) is less readily hydrolyzed 
by cholinesterase than is acetylcholine Acetyl-/?-niethylchohne is thus 
a more peisistent paias)mpathominictic agent than acetylcholine but 
cannot appioach caibaminoylchohne in this respect At least in the 
e}c, pilocaipine behaves like acetjlchohne .ind in exciting the circular 
smooth muscle of the ciliaiy body and the ins acts analogously to the 
noimal neurohumoral transmitter 

The drugs which remain to be considered are those paralyzing 
effector cells innervated by postganglionic paras\ mpathetic fibers 
(Drugs like ergotoxine or crgotaimne hai mg in part a similar action on 
s) mpathetically mncr\ated structures, have little apparent value to the 
ophthalmologist ) The important group paralj/ing the muscarinic effects 
of acetylcholine m the eye, comprising di iigs like atropine, homatropine, 
eucatropine (euphthalmine), scopolamine and duboisine, -lary m potenc} 
and persistence of action 1 hey do not interfere w ith the liberation of 
acetylcholine, nor do the} f.icilitate its hjdrohsis, lhe\ act In dciiMiig 
acetylcholine oi a drug like pilocarpine access to the irritable “patches ' 
of effector cells, where it is believed the response of the cells begins 
Peihaps a drug like atropine, one of the most persistent and acti\e 
members of this gioup, combines more firmlv and less reversibly with 
an important constituent of the irritable “patches” of cell surfaces than 
transiently acting drugs, like homatropine Ihe “patches” maj thus 
be rendered incapable of combination with or response to either acetyl- 
choline or pilocarpine The antagonism of phv sostigmme by atropine or 
related drugs is m reaht} an antagonism of atropine tow'ard acet}!- 
cliohne protected from hydrolysis by physostigmme inhibition of cholin- 
esterase Some drugs, such as carbammovlcholme are much less 
effectively counteracted by atropine Homatropine and eucatropine 
(euphthalmine), as w'ell as the less important other members of the group, 
resemble atropine pharmacologically, although there are quantitative 
differences m action It is well known that the effects of homatropine 
are much less persistent and tliat eucatropine, while causing m3driasis 
has little effect on accommodation 

SUMMARY 

The outline which follow'S is restiicted to drugs w'hich are 
used m ophthalmology or are believed to be potentially useful (e g > 
DFP) Some which are included for completeness (e g , scopolamine 
and duboisine) are considered by the reviewer to be superfluous except 
when drug idiosyncrasy is present Inability to explain drug action 
rigidly is reflected in the duplicate classifications of ephedrine, amphet- 
amine, neostigmine and “carchohne ” 

I Drugs acting on the adrenergic postganglionic nerves of the sym- 
pathetic division 
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A Enzyme-inhibitors preventing the destruction of epineph- 
rine, which IS essential for neurohumoral transmission in 
this division The locally produced epinephrine thus has 
a pi obliged effect 

1 Cocaine 

2 Ephedrme ( ^) 

3 Amphetamine (“benzedrine”) (?) 

B Drugs acting on effector cells so as to mimic the action of 
the neurohumoral transmitter 

1 Epmephime (“adienahn”) 

2 “Neo-synephrme hydrochloride” 

3 Paredrme 

4 Ephedi me 

5 Amphetamine (“benzedime”) 

II Drugs acting on cholinergic postganglionic neives, which in the 
eye are paiasympathetic 

A Inhibitois of the enzyme cholinesterase, which normally 
hydrolyzes the neurohumoral transmitting agent acetyl- 
choline The action of the locally produced acetylcholine 
IS therefore markedly piolonged 

1 Physostigmme 

2 Neostigmine 

3 Diisopropyl fiuorophosphate (DFP) 

4 Carbaniinoylcholine hydrochloiide (“carcholine”) 

B Drugs acting on effector cells so as to mimic the action 
of acetylcholine, the neurohumoral transmitter 

1 Pilocarpine 

2 Neostigmine ( ?) 

3 Synthetic choline esters, such as carbaminolycholine 

C Drugs producing varying degrees of paralysis of effector 

cells to impulses from parasympathetic postganglionic 
nerves or to stimulation by drugs like pilocarpine These 
paralyzing drugs prevent the access of acetylcholine or 
stimulating drug to the irritable patches of the surface 
of effector cells 

1 Atropine 

2 Homatropine 

3 Eucatropine (euphthalmine) 

4 Scopolamine 

5 Duboisine 
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SOFT GLAUCOMA AND CALCIFICATION OF THE 
INTERNAL CAROTID ARTERIES 


JOHN M McLEAN, MD 

AND 

BRONSON S RAY, MD 
NEW YORK 

S INCE Fuchs’s^ papei in 1911, cases have been described \\ith 
atropliy of the optic nerve, suggestne glaucomatous cupping and 
loss of visual field 1 he condition in these ca'^cs resembles chronic 
glaucoma but docs not show elevation of intraocular pressure It has 
been described by such terms as “soft glaucoma ’ and “glaucoma without 
hypertension ” 

In 1932 Knapp - reviewed the litciature on this subject and described 
10 cases of his own All his cases were characten/ed by atrophy of 
the optic ner\e with shallow cupping, defects of the Msual fields w'lncli 
tended toward altitudinal hemianopsia and persistent!} normal tension 
He w'as able to demonstrate roentgcnographicalK calcification of the 
arteries at the base of the brain in all 10 cases In 9 of these cases 
the internal caiotid arteries were involved, either with or without 
involvement of other vessels m that region He concluded that “the 
roentgen findings, not as yet confimied by anatomic examination, suggest 
a possible cause” In 1940 Knapp ^ published a follow-up report on 
these cases In most of them progress of the altitudinal field defects 
had been slow Tension had remained normal or nearh normal The 
loss in visual acuity and visual fields was out of proportion to the 
tension in the cases in which there had been slight elevations of intra- 
ocular pressure In discussion of these cases, the rather common 
occurrence of calcification of the carotid artery in elderl) persons with 
arteriosclerosis was noted and the incidence given as 1 in 8 persons^ 

From the Department of Surgery, the New York Hospital and Cornell Uni- 
versity Medical College 

Read at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, April 15, 1946 

1 Fuchs, E Ztschr f Augenh 25 108, 1911 

2 Knapp, A Association of Sclerosis of the Cerebral Basal Vessels with 
Optic Atrophy and Cupping, Arch Ophth 8 637 (Nov ) 1932 

3 ICnapp, A Course in Certain Cases of Atrophy of the Optic Nerve 
with Cupping and Low Tension, Arch Ophth 23 41 (Jan ) 1940 
4 Glees, M , 1936, cited by Knapp ^ 
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over the age of 50 and as 50 per cent of pei sons ® over the age of 60 
The suggestion is made ® that damage to the optic nerve is caused by 
impairment of the small nutiient vessels of the nerve, rather than 
sclerosis and calcification of the carotid artery itself 

The case to be leported here belongs to this syndrome and is of 
interest because the mechanism of the disease process is demonstrated 
anatomically in the living patient 

REPORT OF A CASE 

M S , a white man aged 61, had first noticed slight cloudiness of vision in 1935 
At that time he consulted an ophthalmologist, who made a diagnosis of early 
glaucoma and prescribed pilocarpine The next year he consulted another 
ophthalmologist, who assured him that he did not have glaucoma In 1937 he 

90 90 



consulted several more ophthalmologists, from New York to California, and 
received varying opinions about the diagnosis of glaucoma At no time was there 
any pain or redness of either eye or any iridescent vision Tension had always 
been normal Miotic therapy was continued In 1939 an iridectomy was performed 
on the left eye by Dr Bernard Samuels Visual fields taken at that time are 
shown in figure 1 Corrected visual acuity was 20/20 in the right eye and 1/200 
in the left eye After operation the tension remained normal in both eyes with 
continued slow loss of visual acuity and visual field In 1945 the patient consulted 
two other ophthalmologists in New York One of them made a diagnosis of 
glaucoma on a “toxic” basis, the other, after extensive study and provocative 
tests, stated that there was no glaucoma With this conflict in opinions, the patient 
consulted Dr Alan Woods, of Baltimore, who found no evidence of glaucoma 
and referred him to us for study 


5 Siegert, P , 1938, cited by Knapp ® 

6 Best, F , 1931, cited by Knapp 3 
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We first saw the patient on Dec 5, 1945 On that date his corrected \isual 
acuity was 20/70 in the right eje and 3/200 in the left e\c Except for an operatne 
coloboma of the ins of the left eje, both eves appeared normal for a person of 
his age on external examination Tension was 22 mm in the right e>e and 18 mm 
in the left eje with a McLean tonometer (lower range of normal) On 
ophthalmoscopic examination, the right optic disk showed moderate pallor with 
shallow, incomplete cupping, without undermining and not appearing of glaucom- 
atous tjpe The left optic disk was extremely pale, with similar cupping The 
retinal vessels showed only mild sclerotic changes Ihc fundi were otherwise not 
remarkable Biomicroscopic examination disclosed gerontoxon, slight periph- 
eral, superficial atroph> of the iris, early nuclear sclerosis of the lenses, more 
advanced on the left, and a clcancut coloboma of the ins of the left c\c without 
synechias There w'as no evidence of inflammatorv disease Gonioscopic examina- 
tion revealed an essentiallj normal condition with onlv a few postoperative 


to 



Fig 2 — ^Visual fields at time of operation (1946) 


adhesions in the angle of the left eje The visual fields (fig 2) showed extensive 
loss in the superior portion in each eye 

On Jan 18, 1946, the patient was admitted to the New York Hospital for 
study His medical history revealed that sjphihs had been suspected in 1925 
and an intensive course of arsenobismuth therapy given, apparently without 
definite proof of the disease Frequent subsequent serologic tests had given nega- 
tive reactions, and two examinations of the spinal fluid had rev'ealed nothing 
abnormal He had passed a small bladder stone in 1941 His medical history was 
otherwise essentially not remarkable Physical examination (except for his eyes) 
showed only slight cardiac enlargement and a blood pressure of 155 systolic and 82 
diastolic The blood cells and urine were normal, and serologic tests for syphilis 
gave negative reactions The electrocardiogram and the electroencephalogram were 
normal Roentgenograms of the skull were normal and failed to disclose any 
unusual sclerosis of the carotid arteries (fig 3) Lumbar puncture revealed that 
the spinal fluid was under normal pressure, with a normal protein content, a 
normal colloidal gold curve and a negative Wassermann reaction Visual fields 
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as determined lepeatedly were similar to those in figure 2 The water-drmking 
and homatropine provocative tests for glaucoma gave negative results There 
seemed to be sufficient evidence of a lesion at the base of the brain to warrant 
exploration 




Pig 4 — Sketch of exposure at operation 


Accordingly, on Jan 28, 1946, one of us (B R ) exposed the region of the 
chiasm and both optic nerves This was done through an incision in the skin 
just behind the hair line and a frontotemporal bone flap The frontal lobe was 
easily retracted, and the subarachnoid space was observed to be wide and free from 
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that the type of deformity depends on the stage of embr) onic develop- 
ment m which It occurs This idea was linked to heredity by Meckel “ 
m 1812 In 1882 His “ expressed the belief that all malformations are 
related to a germinal defect This opinion was amplified by Wilder' 
m 1908 and was fuither upheld by Fischel’s experiments (1921) 

No attempt is made to review the older literature on cyclopia, as 
this has been done by Hill" (1920 and 1921), Chapman (1936) and 
Wilbur (1939) It is common to find certain other abnormalities 
associated with cyclopia, such as deformity of the palate, coloboma and 
other defects of the eyes, brain and skull, or a proboscis, usually situ- 
ated above the central, C}clopcan, eye Less frequently, cleft palate and 
cleft hp are seen, and rarely polydactyly is present I-ateral proboscis 
is also frequently associated \Mlh cleft palate and coloboma of the 
eyelids 

It IS of considerable interest that at3pical mono/jgotic twinning 
sometimes occurs m cases of cyclopia and of lateral proboscis associated 
with coloboma In relation to our case, the importance of twinning lies 
m the fact that incomplete separation of twins derived from a single 
ovum results in the formation of “monsters” of various types When 
the separation is nearly complete, the result is the w'ell known “Siamese 
twins ” With further separation there may be duplication of only certain 
parts, such as the head or the facial features 

It is commonl) accepted that cyclopcan eye is one of the results of 
incomplete separation Lateral proboscis has not previously been con- 
sidered a result of atypical nionoz^'gotic tw'innmg 

Modern studies include histologic details and results of experimental 
work The influence of embryonic environment on the germ poten- 
tialities is also stressed Our case represents a combination of defects 
of the eye and nose and closely related malformations of the face, 
which we shall consider m the light of present knowdedge and attempt 
to formulate an interpretation 

5 Meckel, J F Handbuch der pathologischen Anatomic, Leipzig, C H 
Reclam, 1812-1816 

6 His, W Anatomic menschheher Embrjonen II Gestalt- und Grossen- 
entvvicklung bis zum Schluss des 2 Monats, Leipzig, F C W Vogel, 1882 

7 Wilder, H H The Morphology of Cosmobia Speculations Concerning 
the Significance of Certain Types of Monsters, Am J Anat 8 355, 1908 

8 Fischel, A Ueber die normalc und abnorme Entwicklung des Auges, Arch 
f Entwcklngsmechn d Organ 49 383, 1921 

9 Hill, E Cyclopia Its Bearing upon Certain Problems of Teratogenesis 
and of Normal Embryology with a Description of a Cyclocephalic Monster, Arch 
Ophth 49 597, 1920, 50 52, 1921 

10 Chapman, K H Human Cyclopia, Arch Ophth 16 40 (July) 1936 

11 Wilbur, I E Human Cyclopia with Associated Ocular Anomalies A 
Case Report and Embryological Interpretations, Am J Ophth 22 1120, 1939 




Fig 1 — Kodachromes A, 10 day infant with lateral proboscis, cyclopean eye 
and double corneas with two irises and two pupils B, appearance seven months 
after removal of the proboscis, amputation of the anterior half of the globe and 
plastic closure of the socket C, infant when 13 months old, showing flattening of 
the left side of the face and the forehead The right side is normal, with normal 
eye and nans The brown pigmentation on the skin is from eating chocolate D, 
infant when 2 years old, showing flattening and underdevelopment of the left side 
of the face with the anterior portion of the cranium more pronounced than the rest 
of the skull There is probable agenesis of the left cerebral hemisphere, with 
weakness of the right hand and foot In mental status the child w'as at the moron 
level, with good behavior adjustment 



MEEKER-AEBLI—CYCLOPEAN EYE AND PROBOSCIS 161 


In a thorough search of the available literature, we have found no 
exact duplicate of the malformations present in our case Therefore, 
we shall attempt here to discover its place m the graded types of mal- 
formations of the eye and nose delineated by Forster/^ Sommerring,® 
Wilder,^ Rating and Redenz 

REPORT OF CASE 

History — A 10 day old male infant was admitted to the service of Dr Adolph 
De Sanctis at the New York Post-Graduate Medical School and Hospital on Sept 
30, 1940 He was the second child of normal parents, a full term 9 month infant, 
weighing 7 pounds 8 ounces (3,400 Gm ) at birth Labor was normal The child 
was well developed and of normal size, the abnormalities were confined to the 
head The family history revealed nothing of significance except that the maternal 
grandfather was one of identical twins 

The left eye was greatly enlarged and proptosed (fig 1 A), the conjunctiva was 
intensely chemotic and bulging, and a double cornea Avith two irises and two 
pupils was plainly visible The nasal cornea showed necrosis, and the anterior 
chamber was cloudy, with hypopyon The temporal cornea was clear, as was the 
anterior chamber beneath The ins was a clear blue Attached to the superior nasal 
part of the orbit, and freely movable, was a firm tubular structure 40 mm long and 
about 10 mm in diameter An opening 2 mm m diameter, through which mucus 
could be expressed, was present at the tip of this tubular structure The right half 
of the nose and the right eye presented no abnormalities Just above the upper lip in 
the midline there was a small protruding mass, which measured 0 5 by 0 5 cm and 
was red and soft On each side of the hard palate anteriorily there was a whitened 
area, about 1 by inch (2 5 by 1 3 cm ) and not raised A roentgenogram of the 
mouth showed developmental asymmetry and cleft hard palate The skull was elon- 
gated in its vertical diameter, with wide spacing of the orbits and broademng of the 
nares, convolutional markings were accentuated, the parieto-occipital area and 
the sella turcica were about 20 per cent undersize 

The diagnosis was that of relatively small, underdeveloped left orbit and bones 
of the left side of the face, complete blockage of the left nasal region and under- 
developed sinuses 

In view of the presence of panophthalmitis, and in the absence of complete 
knowledge of what defects there might be in the bony structures behind the 
proptosed globe, removal of the anterior half of the globe with evisceration of 
the posterior contents of the eyeball seemed the procedure of choice The idea of 
obtaining the eye in toto was reluctantly abandoned because of its purulent condi- 
tion and the attendant hazard of death from meningitis 

On Oct 3, 1940, with the patient under ether anesthesia induced by the drop 
method, the conjunctiva was cut around the limbus and freely undermined The 
sclera was cut in a circular fashion about 6 mm from the limbus, and the anterior 

12 Forster, A J T Die Missbildung des Menschen s 3 ’'stematisch dargestellt, 
Jena, F Mauke, 1861 

13 Rating, B Ueber eine ungewohnliche Gesichtsmissbildung bei Anencephalie, 
Virchows Arch f path Anat 288 223, 1933 

14 Redenz, E Ueber Erscheinungsformen und Genese der Arhinenzephahe 
und Zyklopie und die Bedeutung gekoppelter Missbildungen, Ztschr f Geburtsh u 
Gynak 114 185, 1937 
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segment of the cjcball was removed The posterior scleral cavity was eviscerated, 
apparently, only one cavity was present The scleral sac was packed with iodoform 
gauze and the conjunctiva closed with interrupted silk sutures, leaving a small 
central opening for removal of the packing The infant had an uneventful post- 
operative recovery, took his formula well and began to gain weight 

On December 12, with the infant under ether anesthesia, induced by the open 
drop method, the proboscis, in the nasal part of the left orbit, was removed and 
a plastic orbital reconstruction performed The anomalous proboscis was raised, 
and on the nasal side a rectangular skin flap was fashioned The proboscis was 
dissected down to its dense fibrous attachment to the superior nasal part of the 



Fig 2 — Microscopic section (oblique) from a cjclopcan eve through the base 
of the cornea, measuring 16 by 8 mm A and B, anterior chambers of the double 
Cyclopean eye, with ulceration of the corneas C, ciliarj muscle (arrow marks the 
sclera) Purulent exudate is present in both A and B D, corneal epithelium 

left orbit and was cut at its attachment The short, tense left upper hd was cut 
parallel to the orbital ridge and split into two layers The left lower lid was 
also split along the mtermarginal white line into its two layers The conjunctival 
layer of the freed upper lid and that of the lower lid were sutured together with 
chromic surgical gut The cilia were excised from the outer layers, and the skin 
of the upper lid and that of the lower lid were sutured together wuth interrupted 
silk sutures The rectangular pedicle skin flap, previously fashioned, w'as then 
trimmed and the defect m the upper lid closed with this skin flap Postoperative 
healing was uneventful (fig 1 B) 
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PATHOLOGIC EXAMINATION 

Eye — Gross Observations The specimen from the eye was an oval disk of 
semitransparent fibrous tissue, 18 by IS mm in area and 2 mm thick The 
slightly convex surface showed wrinkled, white and gray tissue with two lateral, 
similarly depressed areas, a few millimeters in diameter, situated in the center of 
each half, these areas were partly necrotic and mottled with brown pigment The 
under surface was lined with a ragged brown layer, suggesting ins, and flecks of 
pus clung to the irregular tabs 

Microscopic Observations The specimen was embedded m toto in paraffin, and 
serial sections of the whole specimen were cut approximately m a frontal plane 



Fig 3 — Microscopic section (oblique) through the ciliary region of the double 
Cyclopean eye A, one anterior chamber with ins and ciliary processes , B, anterior 
chamber, ins and prolapsed lens with colonies of bacteria, C, ciliary muscle and 
vessels of the anterior portion of the sclera 

and stained with hematoxylin and eosin Interpretation was difficult because of 
the ulceration and the presence of purulent exudate and colonies of Staphylococcus 
aureus The first sections showed two ulcerating areas in the cornea, with loss 
of tissue and two separate openings, the spaces extending completely through the 
cornea (fig 2, A and B) A transversely elongated nm of stratified squamous 
epithelium with blunted rete pegs enclosed both spaces in a continuous layer, but 
they were separated by sclera (C) and ciliary muscle Each opening (fig 3, A and 
B) showed a pupil with an enclosing ring of ins and ciliary processes The sepa- 
rate pupils were without pupillary membranes (fig 5, ciliary epithelium in fig 3, B). 
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Nose — Gross Observations The proboscis, on the left side, measured 4 cm 
in length and 12 mm in diameter at the tip and narrowed to 9 mm at tlie root 
It was covered with skin except at the line of excision \ canal, approximately 
3 mm in diameter, ran the entire length of the proboscis 

Microscopic Observations Sections were made through the nostril, the mid- 
portion and the root of the nasal proboscis Each area was lined with its normal 
mucous membrane The nostrils were lined with squamous epithelium, hair and 
sebaceous glands (fig 6) Normal schneidernn membrane, including mucous 
glands, covered the turbinate processes (fig 7), with a thinner layer in the frontal 



Fig 4 — Microscopic section of the iris A and B (from A and B, respectively, 
of figure 3) a, sphincter muscle of the ins, b, stroma, and c, pigment epithelium 


region of attachment (fig 8) The plaques of cartilage were of fetal type but were 
found in the nares and the turbinate bone, and ossification was present at the 
root of the proboscis 

Dtagnosts — ^The diagnosis was cyclopcan eye, double, and lateral proboscis, each 
on the left side 

Course — During the succeeding three and one-half years the child was kept 
under observation and readmitted to the hospital at intervals for further study 
At 7 months of age flattening of the left side of the face and of the forehead 
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was visible The head was definitely misshapen, the entire right side being larger 
than the left (fig 1 C) Roentgenograms of the skull and sinuses showed a small, 
underdeveloped left orbit and underdevelopment of the bones of the left side of 
face, complete blockage of the left nasal region and underdeveloped sinuses 

At 2 years of age (fig 1 D) the flattening and underdevelopment of the left 
side of the face and the anterior portion of the cranium were more pronounced 
Further roentgenographic study showed an evident congenital anomaly with 



developmental asymmetry, there being a relatively small orbit on the left side, 
with bony condensation and hyperostosis of the left ethmoidal region and nans 
and wide spacing between the orbital margins The antrums were poorly developed 
and the left nans was occluded The hard palate was cleft and conically arched 
toward the left orbit, and the upper lip showed a streaked dimpling to the left of 
the columella Neurologic examination showed reduction of the deep reflexes, 
weakness of the right hand and foot and probably agenesis of the left cerebral 
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hemisphere Examination of the mental status indicated that intelligence was at 
the moron level, with good behavior adjustment 

At 3 years of age the abnormalities noted were more pronounced, and 
definite weakness of the right side was evident The boy could now walk and play 
with his brother and say a few words, but his mental status was definitely on the 
moron level 



Fig S — Microscopic section from B in figure 3, showing lens (o) and retinal 
epithelium near the ora serrata (6) 


A report of a social worker in 1943 stated that the child had become obstinate 
and occasionally had attacks of a convulsive nature He was placed in a state 
institution at the age of 4 years because his mother was unable to care for him 
adequately and because it was believed that his presence m the home would have 
a bad effect on the other child, who was normal Report of an examination made 
in May 1945 follows 
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“K IS a restless, overactive, mischievous boy His head and face are asymmetric 
The left nostril is absent, the right is apparently normal The left eyebrow now 
extends along the left side of the nose The left eye is absent and the orbit is 
covered with skin , there is a small sinus at the inner angle, through which lacnmar 
lion takes place There is some loss of use of the right hand, which he holds in a 



Fig 6 — Proboscis Microscopic section of the nostril, showing the lumen 

Present are the mucosa (a), cartilage (b) and skin (c), which is normal 


flexed position His gait is defective Reflexes are exaggerated on the right side 
He can understand simple verbal material and can say a few very simple words 
indistinctly His reaction time is rapid Memory is poor His basal mental age is 
12 months, and the upper limit, 3 years, with one test passed at this level He failed 
in all four tests His intelligence quotient, of 41 (Kuhlman), was determined on 
the basis of his actual age He plays fairly well with the other bo>s m his ward 
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double cleft lip and cleft palate There were tliree orbital cavities in 
the skull (fig 9) 

3 Biinar’s case (1S88), an extraordinaiy one also, was that of a 
woman who lived to be 52 The depression in the skin above and 
between the two noses marked an orbital cavity between the two orbits 
containing the right and the left eye, but the thud orbit contained no 
eye This peasant woman led a normal life and was self supporting 
The author suggested incomplete twinning as the causal factor (fig 9) 
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Fig 9 — Chart illustrating the cases cited in the text to indicate the relationship ' 
of lateral proboscis, cyclopean eye, cleft palate and atypical monozygotic twinning 
Isolated, rarer, cases of persons with three eyes or three eye “sockets” are also 
known 


4 Lehmann-Nitsche’s case (1901) was that of a youth aged 18 
and was similar to Bimar’s case This youth had sufficient intelligence 
to earn his living as a farmer but was constantly in trouble with the 
police 

15 Bimar Note sur un monstre pseudencephalien, Gaz hebd d sc med 
de Montpelier 8 349 and 385, 1886 

16 Lehmann-Nitsche, R Ein seltener Fall von angeborener medianer Spaltung 
der oberen Gesichtshalfte, Virchows Arch f path Anat 163 126, 1901 
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5 Kirchmayr’s case (1906), that of a gnl 4 months old, showed 
the association of lateial proboscis and coloboma of the lids, cleft hp 
and cleft palate (fig 9) 

6 Selenkoff’s case, that of a man aged 54, is interpolated here 
to illustrate the lateral proboscis and the upper hd and eyebrow con- 
tinuing along the nose, the latter coming under the heading of Gesell’s 
atypical tninnmg processes Our patient now ‘shows the same growth 
of the eyebrow 

COMMENT 

Our case may be considered fiom the standpoint of the four asso- 
ciated malformations, namely, cyclopean eye, lateral proboscis, cleft 
palate and cleft lip 

Cyclopean eye, occurring in association with cleft palate, coloboma 
of the lids and in monoz^'gotic twinning, and larely with polydactyly, 
has been reported by Kundrat,^^ Rating and van Duyse Arey,^^ 
Fuchs,‘" Duke-Elder,-^ Pires de Lima and Gesell and Blake were 
convinced that the cyclopean eye is an expression of monozygotic 
twinning 

Lateral proboscis in combination with cleft palate and coloboma of 
the ocular tunics and lids and in monozygotic twinning has been 
reported by Kundrat,^® Peters,-® Tendlau,-^ van Duyse and Tawse 
Lateral proboscis and cleft palate, occurring singly or in combination, 
are accepted as hereditary (Arey and Thoma 

17 Kirchmayr, L Em Beitrag zu den Gesichtsmissbildung, Deutsche Ztschr 
f Chir 81 71, 1906 

18 Selenkoff, A , cited by Henke, F , and Lubarsch, O Handbuch der speziel- 
len pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1921-1938, 
vol 3, pt 1, p 56, fig 52 

19 Kundrat Ueber Nasen- und Gesichtsspalten, Munchen med Wchnschr 
2i 90, 1887 

20 van Duyse Pathogenic de la cyclopie, Arch d’opht 18 481, 581 and 623, 1898 

21 Arey, L B Developmental Anatom}^ ed 4, Philadelphia, W B Saunders 
Company, 1940 

22 Fuchs, E Text-Book of Ophthalmology, translated by A Duane, ed 7, 
Philadelphia, J B Lippincott Company, 1923 

23 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 2, p 1244 

24 Pires de Lima, J A Monstros ciclocefalianos. Folia anat univ conimb 
(art 14) 15 1, 1940 

25 Gesell, A , and Blake, E M Twinning and Ocular Pathology, with a 
Report of Bilateral Macular Coloboma m Monozygotic Twins, Arch Ophth 15 * 
1050 (June) 1936 

26 Peters, A Ueber die bei Missbildungen des Gesichtes vorkommende 
Russelbildung, Ber u d Versamml d ophth Gesellsch 36 163, 1911 


(Footnotes continued on next page) 
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Cleft palate has frequently occurred in conjunction with cyclopeaii 
e>e and lateral proboscis, in identical twins (Kundrat,’° Heinonen,®^ 
Tawse,^® and Ellis and with polydactyly (Birkenfeld 

The hei editary factor is also important in cleft hp, for Schroder®* 
found a hei editary factor in 42 7 per cent of cases, in 75 per cent of 
which it was recessive and in 25 per cent dominant Additional evidence 
of her-editary influence was supplied by Klopslock,®® van Duyse,®® 
Schroder,®^ Haymann,®® Thoma,®® Saunders ®^ and Rating,*® who sug- 
gested that inheritance of cleft lip followed the mendehan law, and 
Redenz ** expressed the same opinion about cyclopcan eye and the 
central proboscis 

It is of particular interest that these anomalies are often associated 
with monozygotic twinning Ihe suggestion has been made that partial 
fusion of twins results in a person with duplication of features A better 
explanation, however, is that there is incomplete separation of mono- 
zygotic twins, as suggested by Ellis®® and Tawse ®® (fig 9) This 
explanation does not weal^en the theory of the influence of heredity 
but, rather, stiengthens it, for monozygotic twinning is itself probably 
under hereditar}' influences (Newman,®® Gesell and Blake,®® Thoma®®) 
Two remarkable examples of hereditary influence in twinning (New- 
man ®®) are afforded by the Picard and Rubin families, in which the 
parents on both sides were uniovular twins and uniovular twins were 
born into both families 

27 Tendlau, A Ein Fall \on Proboszts lateralis, Arch f Ophtli 95 135, 1918 

28 van Duyse, G M Proboscidc latcrale ct colobomc oculairc at} pique a^cc 
lenticome posteneur, Arch d’opht 36 463 and 555, 1919 

29 Tawse, H B Supernumerary Nostril and Cavit}, Proc Roy Soc Med 
(Sect Laryng ) 13 28, 1919-1920 

30 Thoma, K. H Oral Pathology, St Louis, C V Mosby Company, 1941 

31 Heinonen, O Ueber die Refraktion bei cinciigcn Zwillingen, spcziell in 
Hmsicht der asymmetrischcn Fallc, Acta ophth 2 35, 1924 

32 Ellis, R. On a Rare Form of Twin Monstrosity, Tr Obst Soc London 
7 160, 1865 

33 Birkenfeld, W Ueber die Erblichkcit dcr Lippenspalte und Gaumenspalte, 
Arch f khn Chir 111 729, 1926 

34 Schroder, C H Untersuchungen uber die Vererbung der Hasenscharte 
und Gaumenspalte mit besonderer Bcrucksichtigung des Erbgangs, Arch f khn 
Chir 182 299, 1935 

35 Klopstock, A Familiares Vorkommen von Cyklopie und Arrhmencephahe, 
Monatschr f Geburtsh u Gynak 56 59, 1921 

36 Haymann, A. T Amniogene und erbliche Hasenscharten, Inaug Dissert 
(Leipzig), Berlin, L Schumacher, 1903 

37 Saunders, J De erfehjkheid van hazelip en gespleten verhemelte, Tijdschr 
V tandheelk 41 439, 1934 

38 Newman, H H Multiple Human Births, American Association for the 
Advancement of Science Series, New York, Doubleday, Doran & Company, Inc , 
1940 
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Consideration of the present case thus shows that in each of the 
four associated anomalies heredity is known to play an important role 
and that their association with atypical monozygotic twinning is more 
than an accidental occurrence 

On the basis of this discussion, the suggestion is made, therefore, 
that the anomalies m this case are the lesult of incomplete separation 
of monozygotic twins and that hereditary influences are important 
factors m their development 

SUMMARY 

A case is reported in which cyclopean eye, lateral proboscis, cleft 
palate and cleft hp are associated There is no case m the available 
literatuie m which these anomalies have been associated in the manner 
described, and ouis is the only case of cyclopean eye in which the child 
has lived to the age of years 

Comparison of this case with the cases previously leported strongly 
suggests that the defects are the result of incomplete separation of 
monozygotic twins Hereditary influences are of importance not only 
in the occurience of the individual anomalies but in the formation of 
the twins on which their development depends 

30 East Fortieth Street 



SPECIFIC TREATMENT OF OCULAR BURNS DUE TO 
LEWISITE (^-CHLOROVINYLDICHLOROARSINE) 

IRVING H LEOPOLD, MD 

, AND 

FRANCIS HEED ADLER, MD 
PHILADELPHIA 

R ecently Peters,^ m England, and Waters and Stock, = in the 
United States, have presented information concerning an effective 
antiarsenical agent, BAL (2, 3-dimercaptopropanol), which was dis- 
covered and developed during the war years It has been shown not only 
to be an effective therapeutic agent against arsenical war agents but also 
to be of value m the treatment of the various types of arsenical poisonings 
encountered in civilian practice 

It IS the purpose of this review to give a bncf summary of the 
development of BAL for ocular therapeutic use 

PHYSICAL AND CHEMICAL PROPERTIES 
Among the early forms of BAL tested for therapeutic effect in the eye 
in this countiy^ were NDR 133-J, NDR 133-N, NDR 133-Q-Z, NDR 
133-5, NDR 133-11 and NDR 133-12 => These were all 2, 3-dimer- 
captopropanol of varying degrees of purity and prepared by different 
modifications m the chemical process Composites of later preparations 
of BAL were NDR 133-26 and NDR 133-27, and one composite lot, 
NDR 133-28, is now known as American Reference Standard (ARS) 
BAL This compound must meet definite physical and chemical require- 
ments,^ with respect to such factors as pu, color, refractive index, bromine 
content, thiosulfur content and heat stability In addition, its toxicity 
must not exceed a certain minimum, and it must possess a standard 
therapeutic efficiency * 

From the Department of Ophthalmology of the Hospital of the University 
of Pennsylvania 

The work described m this paper was done under a contract recommended 
by the Committee on Medical Research, between the Office of Scientific Research 
and Development and the University of Pennsylvania 

1 Peters, R A , Stocken, L A , and Thompson, R H S Nature, London 
156 616 (Nov 24) 1945 

2 Waters, L L, and Stock, C Science 102,601 (Dec 14) 1945 
3 NDR stands for National Defense Research Committee 
4 Calvery, H O , Braun, H A , Draize, J H , Woodward, G , Vos, B , 
Fassett, D , Fitz Hugh, O , and Whiteman, G Personal communication to the 
authors, April 1943 
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American Reference Standaid BAL is a clear, colorless fluid with a 
pungent and disagreeable odoi It is soluble in vegetable oils, alcohols 
and water up to 7 per cent and is fieely soluble in various organic 
solvents The most used solvents foi ocular use have been ethylene and 
propylene glycol, ethyl phthalate, water and “cellosolve” (ethylene glycol 
monoethyl ether) 

BAL IS readily oxidized It is oxidized more rapidly m water than 
m ethylene glycol and moie rapidly m dilute than in concentrated 
solution ® It IS leadily oxidized by minute quantities of iron or copper ° 

The American Reference Standard BAL produces a clear 5 per cent 
aqueous solution ’’ However, the aqueous solution of ARS BAL, like 
others, shows cloudiness and ^ even droplet separation on standing, 
these droplets are probably polymers of BAL ® 

TOLERANCE OF EYES TO BAL 

All the forms of BAL listed m the preceding section have been tested 
for ocular tolerance in rabbits ° The later preparations of BAL have also 
been tested m monkeys (September communication) and in human 
subjects Concentrations as low as 5 per cent will produce conjunctival 
injection, blepharospasm and lacrimation The symptoms may be severe 
enough to render a man a casualty for as long as fifteen minutes, although 
the severest blepharospasm usually lasts only two to five minutes A 
few drops of 5 per cent aqueous solution of BAL or 0 1 cc of an ointment 
containing BAL in 5 per cent concentration may cause a conjunctival 
injection lasting an hour Visual function probably will not be greatly 
influenced longer than fifteen minutes after application By increasing 
the concentration from 5 to 10 per cent, one increases the amount and 
degree of conjunctival irritation but fails to produce any permanent 
corneal damage in rabbit eyes ° 

Concentration of BAL above 20 per cent may produce irreparable 
corneal damage, the eyes may eventually heal but with scar formation 
If concentrations higher than 25 to 30 per cent are used, many of 
the eyes will fail to heal sufficiently to leave function 

5 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Per- 
sonal communication to the authors, January 1943 

6 Barron, G Personal communication to the authors, June 1943 

7 (a) Adler, F H ^ Leopold, I H , and Steele, W H Personal communi- 
cation to the authors, June 1942 (&) Calvery and others ^ 

8 Brubaker, M M Personal communication to the authors, August 1942 

9 (o) Adler, F H , Leopold, I H , and Crandall, A S Personal communi- 
cation to the authors, April and July 1942 (&) Hughes, W Personal com- 
munication to the authors, June and September 1942 (c) Calvery and others ^ 

10 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Per- 
sonal communication to the authors, December 1942 Hughes 

11 (o) Barr, J , and Sulzberger, M Personal communication to the, authors, 

July 1943 (6) Lazier, W A , and Salzberg, P L Personal communication to 

the authors, July 1943 / 
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These results are the same regardless of whether the material is 
administered m the form of drops or as an irngant, when a total of 
2 cc IS used Continuous use of any BAL was found to be harmful 
to both the normal eye and to an eye burned with lewisite (^-chloro- 
vinyldichloroarsine) If BAL, for example, is used twice daily for 
several days on lewisite-burned eyes, the eyes will remain inflamed 
until the BAL therapy is stopped and will then clear in twenty-four to 
thirty-six hours It has been leported that the reactions produced by 
concentrations of BAL over 5 per cent m eyes previously exposed to 
lewisite are severer than those pioduced by BAL on the noimal cornea 
and that this indicates that lewisite lowers the tolerance of the cornea 
for BAL This action is probably not specific, since to an eye inflamed by 
any iiritant other than lewisite BAL is more iiritatmg than, to a normal 
eye 

SENSITIVITY or OCULAR TISSUES TO BAL 

Attempts to induce hypersensitivit} to B''\L m ejes of rabbits by 
repeated applications have failed m normal eyes, as well as in eyes 
pieviously exposed to lewisite and tieatcd with BAL This docs not 
necessarily mean that human ejes may not become sensitive, for rabbits 
aie notoriously poor animals on vhich to perform cxpciimcnts on 
acquired sensitivity Sulzberger has demonstrated a type of h)per- 
sensitivity of human skin to BAL^^® 

THERAPEUriC ErFECTIVENESS OE BAL 

After the fundamental investigations of Stocken and Thompson ** 
that led to the use of BAL for lesions of the skin pioduced by lewisite, 
Mann and her associates were the first to evaluate BAL as a therapeutic 
agent for ocular lesions In view of the excellent lesults on ocular 
injuries due to lewisite obtained by many British workers, BAL was tried 
in the United States Work done with previously recommended 
therapeutic agents for lesions due to lewisite, such as hydrogen peroxide 
and potassium permanganate, conclusively proved the superiority of 
BAL’-® After the efficacy of this compound had been demonstrated, 
the following points had to be considered 

12 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Personal 
communication to the authors, February 1943 

13 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Personal 
communication to the authors, November 1942 

14 Stocken, L A , and Thompson, R H S Personal communication to the 
authors, 1941 and 1942 

15 (a) Mann, I , and Pine, A Personal communication to the authors, 

1941 and 1942 (b) Clarke, A J Personal communication to the authors, 1941 

and 1942 (c) Robson, J AI , and Scott, G I Personal communication to the 

authors, 1941 and 1942 

16 Mann, I , and Pine, A Personal communication to the authors, 1941 
and 1942 Adler, F H , Leopold, I H , and Crandall, A S Personal communica- 
tion to the authors, April and May 1942 
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Ttme of Initial Application — BAL was found to give excellent 
results when used within five minutes after contamination of the eyes 
with lewisite^* The majority of eyes tieated within five minutes can 
be expected to show at the most only slight residual coineal damage 
after doses of lewisite which unifoimly cause peifoiation in eleven days 
The residual damage is usually a nebula or the maculai type of small 
seal The longei the mteival befoie BAL is applied to the lewisite- 
burned eye, the less its effectiveness Although the effectiveness of 
BAL decreases rapidly after ten to twelve minutes,^® theie is still some 
effect after thirty minutes Occasionally eyes will be benefited as late 
as foity-five minutes after contamination,”'* but use of BAL one hour 
after contamination has no beneficial effect in experiments with the doses 
pi e\ lously desci ibed 

Repetition of Application — There is evidence that better therapeutic 
results vill be^ obtained b}^ applying the drug once aftei the initial 
application This is of particulai value m cases m which, for any 
reason, the casualty has not placed enough BAL m his eye on the first 
application 

Vehicles foi BAL — Solvents Considered All the early work with 
BAL was done with the drug m liquid vehicles BAL was used m 
thiodiglycol (2,2’-dihydroxyethyl sulfide) by Mann and other woikers 
Glycol was used both by American and by British woikers Hughes”** 
tested propylene glycol and gljceiyl tiiacetate Calvery and others^ 
tried dimethyl phthalate and diethyl phthalate Water has also been 
shown to be a suitable vehicle ”” 

Influence of Solvent on Therapeutic Results It was shown that water 
as a solvent gave the best therapeutic results,* but such aqueous solutions 
are not stable ” Calvery and associates * demonstrated that solutions m 
ethylene glycol were slightly more effective therapeutically than solu- 
tions m propylene glycol, both of which weie more stable than aqueous 
solutions 

Toxicity of Solvent — ^Water is readily tolerated by the rabbit’s 
cornea,”” while ethylene glycol is less nntating than propylene glycol 
The phthalates are somewhat less toxic than ethylene glycol ^ How- 
ever, none of these solvents produces irreparable damage 

17 Calvery ?nd others ^ Footnote 9 a and h Mann and Pine 

18 Calvery and others ^ Hughes Mann and Pine 

19 Footnote 9 a and b Mann and Pine 

20 Adler, F H , Leopold, I H , Steele, W H„ and Crandall, A S Personal 
communication to the authors 

21 (a) Calvery, H O , Braun, H A , Vos and Fassett Personal com- 
munication to the authors, July 1943 (b) Calvery and others ^ (cj Adler and 

others 

22 Calvery and others * Adler and others s® 

23 Adler, Leopold, Steele and Crandall 20 Adler, Leopold and Crandall 2 ® 
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Pcnchating Ahihty of BAL m Solvents — With a basic bismuth 
dithiosabcylate (“thiol”) titration method, the penetration of BAL in 
various solvents into the aqueous was detei mined ® It was found that 
BAL penetrates most rapidly in water BAL in ethylene glycol and 
“cellosolve” does not reach the aqueous so quickly, although all solvents 
of 5 per cent concentration give adequate therapeutic aqueous levels 
within the first five minutes This gi eater penetration of BAL in 
water may account for the better therapeutic results reported ® These 
studies indicate that BAL penetrates rapidly enough to combat lewisite 
Stability of BAL in Solvents — ^The foregoing data on solvents lead 
to the conclusion that water is the best solvent However, iodine 
titration studies ® have shown that BAL loses sulfhydryl groups in 
water much more rapidly than in ethylene glycol and that this deterio- 
ration takes place in dilute solutions more rapidly than in concentrated 
solutions ® Investigators were unable to demonstrate any significant 
loss of therapeutic efficiency of a 5 per cent solution of BAL m ethylene 
glycol standing at room temperature for six to eight weeks Calvery 
and associates"^'' also tested solutions of BAL in ethylene glycol at tem- 
peratures from freezing to 50 C and after bubbling oxygen through the 
solutions, they concluded that solutions of BAL in ethylene glycol will 
retain their full therapeutic efficiency for considerable periods under 
the temperatures and exposures to air likely to be encountered m practice 
Various attempts to add preserv'atives to solutions of BAL in ethylene 
glycol have shown that these substances do not reduce its therapeutic 
efficiency ^ The agents used were thiamine hydrochlonde, 0 028 per cent, 
and ascorbic acid, 0 028 per cent, in a 5 per cent solution of BAL in 
ethylene glycol Since solutions with a pn below 6 are more stable 
than those with a pn above 6, boric acid nas used in the same prepara- 
tions Although resultant products are slightly more stable, there is 
probably no real necessity for their employment No therapeutic dif- 
ference could be demonstrated by using BAL solutions at pn 3, 4, 5, 6 8, 
7 8 and 8 The pn of American Reference Standard BAL is 5 8, which 
therefore does not require alteration for effectiveness or stability 

Ointment Bases — BAL has been found to be therapeutically effective 
in many ointment bases after the initial observation on its action in the 
Friedenwald-Fuqua formula Petrolatum,''® K-Y lubricating jelly 
N N R , “aquaphor” (an oxycholesterol-petrolatum ointment base) and 

24 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Personal 
communication to the authors, .October 1942 Caherj and others 

25 Hughes Friedenwald-Fuqua ointment consists of benzyl benzoate, 5 
per cent, peanut oil, 37 per cent, vool fat, 8 per cent, cetyl alcohol, 10 per cent, 
glyceryl monostearate, 10 per cent, white petrolatum U S P 25 per cent 

26 Friedenwald, J , and Hughes, W Personal communication to the authors, 
February 1942 Stocken and Thompson 
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vanisol ointment "" are other bases that have been used However, the 
earlier work with ointments found them to be not quite so effective as 
liquid prepaiations Efforts weie made to find an ointment which 
would stand wide changes in temperature, exposure, and so forth, and 
at the same time give minimum therapeutic performance and meet 
standard biologic requirements Many ointments were tried, and after 
numerous tests the following ointments were chosen as satisfactory 


1 United States ^a\y (no 13) Percentage 

Peanut oil . 36 95 

Wool fat U S P 8 0 

Cetjl alcohol 10 0 

Glyceryl monostcaratc 10 0 

White petrolatum, soft, U S P 25 0 

Benzyl benzoate 5 0 

Mlj-ed tocophcrols 0 05 

Medicament 6 0 

2« United States Army (no 14) 

Boric acid 1 898 

“Carbon n\ 4000"* . 7 692 

“Carbowax 1500”* . 47 45 

Ethylene glj col 87 96 

lEoascorbic acid 0 05 

Thiamine hydrochloride 0 05 

Medicament 6 00 

S British (D 20) 

Diethyl phthalatc 10 0 

Wool fat U S P . 80 0 

BAL , . 10 0 


♦ “Carborrax” compounds are polyethylene gljcols of high molecular weight 

McLean and Cuthbert showed that these ointments are as effective 
therapeutically as liquid preparations in equal concentrations, but Calvery, 
cited by others,^^" still found the standard solution to be slightly superior 
to the ointments These investigators demonstrated the low ocular 
irritancy of these ointments in animals and m human subjects, cited by 
Lazier and Sulzberger It has been shown also that BAL in ointment 
may be applied with good therapeutic results in experimental animals 
by rubbing it on the lids, making certain that some gets between them 
Because of the oxidation of BAL in the presence of iron or copper, oint- 
ment must be stored in lead tubes or in glass 

CONCENTRATION 

BAL has been shown to be effective against ocular lesions due to 
lewisite at 20 per cent,®” 10 per cent,^'^ 5 per cent,®“'^ and 3 per cent 
Three per cent and 5 per cent solutions of BAL give just as effective 
a therapeutic response as a 10 per cent solution These results indicate 

27 Adler and others^® Vanisol consists of sodium stearate, 20 per cent, cetyl 
alcohol, 5 per cent, glyceryl monostearate, 8 per cent, and water, 67 per cent 

28 Calvery and others Adler and others 

29 Adler and others Mann and Pine 

30 Adler and others Mann and Pine 

31 Calvery and others ^ Hughes 
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that the excess of BAL over that needed for neutralization in the 5 per 
cent solution has no demonstrable therapeutic value, but when solutions 
of this strength are prepared the excess does allow for deterioration and 
IS of value from this standpoint No significant therapeutic dififeience 
could be demonstrated between instillation of 2 to 4 diops of 5 per cent 
solution of BAL in ethylene glycol and irrigation with 1 cc of the 
solution It is recognized by all \\ orkers m this field that 2 drops of a 
3 or 5 per cent solution furnishes a large excess of BAL over that 
required to react with the lewisite likely to be picsent in the eye 

IMODH or APPLICATION 

There are thus two forms, liquid and ointment, in which BAL can 
be successfully applied to the e^c of the experimental animal It 
remained to shew^ w'hich w'as the moie practical for use in the field 
under actual battle conditions Would it be easier for the soldier under 
conditions of battle to use an ointment in his eyes or a liquid^ A senes 
of tests was undertaken at the Edgewood Aisenal,"'- using volunteers 
and putting into their eyes a tear gas of sufficient concentration to cause 
lacnmation and blepharospasm After exposure to the tear gas, each 
subject W'as given either a tube of ointment or a containei ivith liquid 
and instructed to place the contents into his eye A solution of tetracaine 
hydrochloride was incorporated in both the liquid and the ointment, 
togethei w'lth a solution of homati opine The time was taken w'hen the 
subject first gained iclief from pain Pupillar\ diameters were measured 
at intervals as a further check on the rapiditi of action It w'as found 
that it W'as far easier for the men to get the ointment into their eyes 
In some cases a few' drops of the solution was spilled out on the cheeks 
or on the ground and were lost, whcieas w'lth the ointment, if there w'as 
difficulty in getting it into the eye, the portion remaining on the lids 
would eventually be rubbed in Another advantage of the ointment is 
that the subject could get the ointment into his eye even w'hen lying 
face down Even if the ointment tube w'as diopped, it could he recovered 
from the ground 

INFLUENCE OF ANESTHETICS 

Repeated use of 1 per cent tetracaine hydrochloride four times daily 
has no deleterious effect on the course of ocular lesions due to lewisite 
treated with BAL 

INFLUENCE OF BAL ON OCULAR LESIONS DUE TO WAR GASES 
OTHER THAN LEW'ISITE 

BAL Ointment has a specific effect not only on ocular lesions due to 
lewisite but also on those due to methyldichloroarsine,®^ ethyldichloro- 

32 Fnedemvald, J , Woods, A , and Adler, F H Personal communication 
to the authors, April 1943 

33 Mann, I Personal communication, 1942 
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aisine^® and phenyldichloroaisine,'*^ and it has slight beneficial effect 
on lesions due to mustard gas (diethyl sulfide) when used immediately 
after contamination of the eyes The BAL ointment has been shown 
to have a beneficial effect on oculai lesions due to mixtures of lewisite and 
mustard gas,^® both liquid and vapor, lewisite and various nitrogen mus- 
tards (general formula /3-chloioethylamine) m liquid form®’’ and 
liquid phenyldichloroarsine and mustai d gas Ii i igations have been 
shown to enhance the efficacy of BAL ointment against mixtures of 
mustai d gas and lewisite when used a minute or two after applying BAL 
ointment 

DERIVATIVES OF BAL 


Attempts have been made to find a compound less toxic locally to 
ocular structures and moi e therapeutically effective than BAL for oculai 
lesions due to lewisite Many compounds have been tested on the eye 
None of these compounds has been significantly moie effective How- 
ever, several have been found just as good Examples of these are 


NDR 230 
NDR 287 
NDR 288 
NDR 298 
NDR 607 
NDR 608 
KD 8 


2,3-dimercaptopropyl acetate 

S-(diethanolaminomethyl) ether of 1,2-dimercaptopropanol 
2-mercapto-3- (methyl glucammo methylmercapto) -propanol 

2,3-dimercaptopropyl ethyl ether 

2,3-dimercaptopropyl propionate 

2,3-dimercaptopropyl butyrate 

2-mercapto-3- (methylcarboxymethyl aminomethylmercapto) - 
propanol 


There does seem to be no i eason at present for adopting any of these 
derivatives for ocular use in preference to ARS BAL 


34 Davson, H , and Dunphy, E B Personal communication to the authors, 
1P44 Sholz, R Personal communication to the authors, February 1944 Adler 
and associates 

35 (a) Mann, I , and Pine, A Personal communication to the authors, 

March 1942 (b) McNamara, B P , Harrison, A E , and Guberman, E A 

Personal communication to the authors, July 1943 (c) Dunphy, E B , and Uhde, 
G I Personal communication to the authors, January 1944 (rf) Cuthbert, M 
Personal communication to the authors, March 1944 (e) Calvery, H O , Braun, 

H A , and others Personal communication to the authors, August 1943 
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36 Adler, F H , Leopold, I H , LaMotte, W 0,^Jr, and Steele, W H 
Personal communication to the authors, November 1943 

37 Laughlin, R C Personal communication to the authors, December 1943 

38 Adler, F H , Leopold, I H , and LaMotte, W O , Jr Personal com- 
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39 Adler, F H , Leopold, I H , Steele, W H , and Crandall, A S Personal 
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USE OF PRESERVED CARTILAGE IN PLASTIC 
SURGERY OF THE EYE 

SIDNEY A FOX, MD 

NEW YORK 

T he use of preserved cartilage in plastic surgery is not new As 
Peer ^ pointed out, this procedure was reported on more than 
fifty years ago but it gradually fell into disuse Recently it has been 
revived, and seveial surgeons have reported excellent results with iso- 
grafts of preserved cartilage Thus, Brown - has used cartilage preserved 
in alcohol since 1928, wnth satisfaction in most cases Peer ^ has used 
the same material to repair depressions in the brow', orbital socket, 
skull and nose Pierce and O’Connor ^ employed cartilage preserved 
in solution of merthiolate m 182 cases, with excellent results O’Con- 
nor® reported 375 cases in which “pickled” cartilage was used and 
expressed enthusiasm for its use 

The advantages of using isografts of preserv'ed cartilage instead of 
autografts of fresh cartilage are manifold and have been w'ell co\ercd 
in the literature previously cited They may be enumerated as follows 
1 The matenal is easily obtained in any desired quantity, since 
autopsy material is ahvays available Furthermore, under proper 
conditions it may be kept for use as long as two years 

2 The danger associated with obtaining autografts is obviated 
Granted that the obtaining of rib cartilage is neither particularly 
dangerous nor technically difficult, it is nevertheless, a procedure to 
which some patients understandably object I have found this to be 
especially true of war casualties, many of w'hom have sustained multiple 
wounds and who object to further extensive operations which might 
be avoided 

1 Peer, L A The Fate of Living and Dead Cartilage Transplanted in 
Humans, Surg, Gynec S. Obst 68 603-610, 1939 

2 Brown, J B , cited by Peer, L A Cartilage Transplanted Beneath the 
Skin of the Chest in Man, Arch Otolaryng 27 42-58 (Jan ) 1938 

3 Peer, L A Buried Grafts Used to Repair Depressions in the Brow, 
Eye Socket, Skull and Nose, J M Soc New Jersey 35 601-605, 1938 

4 Pierce, G W, and O’Connor, G B Reconstruction Surgery of the Nose, 
Ann Otol , Rhin & Laryng 47 437-452, 1938 

5 O’Connor, G B Merthiolate A Tissue Preservative and Antiseptic, 
Am J Surg 45 563-565, 1939 
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3 The period of hospitalization and discomfort is shortened 

4 Isografts of caitilage show less tendency than autografts to bend 
or curve, they heal with fiimer union with the surrounding tissues 
and resist infection better ^ 

Presentation of the material is simple and is based on the method 
first suggested by Pierce and O’Connor ^ When obtained at autopsy, 
the cartilage is cleaned of all attached tissue, including the perichondrium 
It IS then placed m a solution composed of 2 parts of aqueous solution of 
merthiolate 1 1,000 and 2 parts of isotonic solution of sodium 
chloride for forty-eight hours It is then transferred to a similar fresh 
solution daily for three days, being cultuied before each transferral and 
cleaned of all adherent strands of perichondrium which might have 
been overlooked originally These strands have a tendency to separate 
after the cartilage has soaked for several days Rarely do cultures show 
any growth after the first forty-eight hours After three successive 
sterile cultures, the material is stored permanently at ice box temperature 
in a solution of 1 part of aqueous solution merthiolate 1 1,000 and 
3 parts of isotonic solution of sodium chloride Two successive daily 
sterile cultures are obtained before the graft is used I have seen the 
material stored for several months and have found it excellent for use 
O’Connor ® has used material stored as long as two years 

Preserved cartilage is about as easy to work with as fresh cartilage 
It has a tendency to become brittle when exposed to the air too long 
and should therefore be moistened with saline solution from time to time 
at the operating table Otherwise it is as firm and elastic as fresh 
cartilage and is excellent for grafting purposes I have used it in 17 
cases with what I consider good results In 4 of these cases preserved 
cartilage was used as a substitute for the tarsal plate in reconstruction 
and repair of the lid In 4 cases it was used to repair the bony 
contours around the orbit after fracture and deformity In 5 cases it 
was used to raise the orbital contents after fracture of the orbital floor 
Finally, it was used m 4 cases to fill in abnormal cavities m the empty 
socket caused by fracture 

For the sake of brevity, only that part of the repair which concerns 
the use of this material is described in the following case reports 

/ 

REPORT OF CASES 

Repmr of the Lids — Preserved cartilage was used in 4 cases of 
repair of the lid to replace lost tarsal cartilage 

Case 1 — The patient had an anophthalmic left socket, fracture of the lateral 
wall of the orbit and loss of the outer halves of the lids and of the external 
canthus Prior to admission he had had eight plastic procedures for repair of 
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the lids and socket Figure 1 A shows partial repair of the left upper lid with 
a brow pedicle flap and partial repair of the lower lid with a forehead pedicle 
flap This was his status on admission The problem was to reconstruct the 
lids and the outer canthus Figure 1 B shows the steps of the reconstruction, 
all done at one time The remnants of the outer halves of the upper and lower 
lids of the left eye were split into two la>crs (fig IB, 1, solid line), and the 
conjunctiva was mobilized The edges of the intact medial halves of the lids 
were freshened and united by a surgical tarsorrhaphy Tlie previously rotated, 
hair-beanng brow pedicle was raised and mobilized (fig 1 B, 2) This pedicle was 
a bonanza, which is not often encountered in plastic surgcr> The mobilized 
conjunctivas of the outer halves of the lids were united by a running 0000 plain 
surgical gut suture A plate of preserved cartilage, measuring 15 by 12 by 1 mm , 
was sewed into position between the two lids to replace the lost tarsus (fig \B, 
2, black rectangle) A sliding flap for reconstruction of the lower lid was 
then raised from the skin of the cheek and pulled up to complete the repair 
of the lower hd (fig 1 B, 3) The rectangle with the diagonal lines merel> 
indicates the position of the cartilage plate between the skin and the conjunctna 



Fig 1 (case 1) — A, appearance of the patient on admission B, steps m the 
repair (1) Outer halves of the lids arc split, and the conjunctiva is mobilized 
The margins of the inner halves of the lids have been freshened (2) The inner 
halves of the lids arc sutured together The conjunctivas of the outer halves 
are united, and preserved cartilage graft is sewed in position (indicated by the 
black rectangle) Skin pedicles for reconstruction of the lids arc raised 
(2) Appearance on completion of operation, with skin pedicles sutured over 
the graft (indicated by the rectangle) C, result before revision of scars 

and does not show the exact size of the graft Figure 1 C shows the result 
four weeks after removal of the tarsorrhaphy sutures and before revision of 
the scars 

Case 2 — On admission, the patient had an anophthalmic right socket with 
loss of the inner half of the right lower lid, as well as symblepharon (fig 2 A) 
The first step in the repair was the fashioning of a small plate of preserved 
cartilage, measuring 12 by 5 by 1 mm An incision was then made in the 
conjunctiva of the lower lid (fig 2B, 1, vertical solid line) and the conjunc- 
tiva undermined nasally The cartilage plate was then slipped into position, as 
shown Two weeks later the conjunctival remnants of the medial portion of 
the lower fornix with its now adherent cartilage plate was dissected up The 
medial half of the right upper lid was split into two layers just far enough to 
give two edges and was denuded of epithelium The edges of the outer halves 
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of the lids were also denuded of epithelium and united by a tarsorrhaphy The 
conjunctivas of the medial halves were united by a running suture of 000000 
black silk, and a sliding flap of skin from the cheek was outlined and pulled 
up to complete the reconstruction of the skin of the lid (fig 2B, 2) The skin 
flap was sutured to the skm-muscle layer of the medial half of the upper lid 
by a running suture of 0000 black silk (fig 2 C) Six weeks later grafting of 
lashes from the opposite brow was done The lids were separated six weeks 



Fig 2 (case 2) — A, appearance of the' patient on admission B, method 
of repair (1) planting of preserved cartilage graft under the conjunctiva 
(broken rectangle) , (2) reconstruction of the inner half of the lower lid 
(see text) C, appearance on the sixth day, before removal of the skin sutures 
The tarsorrhaphy sutures were removed on the twelfth day D, result The 
lashes are beginning to grow 



Fig 3 (case 3) — A, tumor of the right lower lid B, method of repair 
(Left) Raising of delayed pedicle flap from the upper lid and planting of preserved 
cartilage graft Excision of the full thickness lid with the tumor mass was 
done two weeks later (Right) Appearance of lids on completion of repair C, result 
nine days after separation of the lids 

V 

later The socket was shallow and had to be deepened by an additional mucous 
membrane graft, but the lid was adequate cosmetically and functionally (fig 2D) 

Case 3 — The patient gave a history of a growth on the right lower lid for 
twenty (?) years There had been an appreciable increase in the size of this 
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growth dunng the last two years (fig Z A) As preliminary to the repair a 
pedicle flap was raised from the skin of the right upper lid, and a plate of 
preserved cartilage measuring 14 by 5 by 1 mm was fashioned and slipped 
under the skin pedicle before it was sutured back into place (fig ZB, 1) 

Fourteen days later the outer portion of the right lower lid was completely 
resected The excised fragment of full thickness lid measured 16 by IS mm 
at its widest point The edge of the remaining conjunctiva in the outer half 
of the lower fornix was undermined and mobilized The edge of the outer half 
of the right upper lid was denuded of epithelium and split into two layers in 
order to give two edges These were not mobilized The conjunctiva from 
the lower fornix and the tarsoconjunctiva of the upper Iid were united by a 
running suture of 000000 black silk The pedicle flap previously fashioned in 
the upper lid was raised, together with its adherent cartilage plate The under 
surface of the cartilage was found to be well vascularized This pedicle was 
then sw'ung down into the skin dehiscence of the lower lid and sutured into 



Fig 4 (case 4) — A, lagophthalmos of the upper and lower lids of the right eye 
B, same without prosthesis and with the eyes closed C, position of cartilage 
plate grafted under the skin of the lower lid (dotted area) The solid vertical 
line shows position of the incision D, appearance six weeks later 

position Three mattress sutures of black silk tied o\er pegs furnished addi- 
tional support to the lower lid and graft (fig ZB, 2) Six days later the skin 
sutures were removed The tarsorrhaphy sutures were removed m twelve days 
Six weeks later the lids were separated (fig 3 C) 

The pathologic diagnosis on examination of the excised portion of the lid 
was basal cell carcinoma At the time of writing, twenty months later, the 
patient is doing well 

Case 4 — ^The patient presented an empty right socket with lagophthalmos, 
due to shortening of the upper and lower lids (fig 4/4) The upper lid was 
considerably narrowed, and the lower lid, which had been reconstructed, was too 
thin and sagged from lack of support (fig 4 A and B) At the time of repair, 
the right upper lid was first widened by means of a free whole skin graft taken 
from the left upper hd Four weeks later a crescentic piece of preserved cartilage 
was fashioned This was 1 cm wide and 1 mm thick, the vertical arm 
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measured 8 mm , and the horizontal arm, 18 mm (fig 4 C, dotted area) 
An incision was made about 10 mm temporal to the outer canthus, the skin 
undermined, the cartilage plate slipped under the skin and the wound closed 
with two black silk sutures Figure AD shows the lids m normal position, six 
weeks later 

Repair of Dejects Around the Socket — Bony defects around the orbit 
often give unsightly depressions and disturbances of contour which are 
disfiguring If the defect is great, bone grafting should be done In 
repair of the smaller defects, however, cartilage grafts suffice and are well 
adapted to this purpose In 4 cases defects were repaired in this 
mannner, 2 of which are reported in detail 

Case 5 — On admission the patient had an anophthalmic right orbit, cicatricial 
ectropia of the right upper and lower lids and loss of the upper fornix, due to 
cicatrices and synechias (fig 5 A) He had an extensive defect of the right 



Fig 5 (case 5) — A, appearance of the patient on admission Note the 
depression under the medial half of the brow B, roentgenogram of the skull, 
showing defect of the frontal bone C, appearance immediately after repair of 
the depression with preserved cartilage D, result eight weeks after operation 
Note absence of depression 

frontal bone which followed operation for removal of multiple metallic foreign 
fragments (fig 5 5) At the time of repair of the lid the wound in the upper 
lid was laid open widely and the bony defect filled in with a plate of preserved 
cartilage (fig SC) The immediate result is shown in figure 5 D 

Case 6 — ^The patient had a deep bony depression over the right zygoma 
(fig 6 5), as well as an anophthalmic right socket and a medial notch of the 
right lower lid (fig 6 A) The bony defect was repaired by laying open the 
soft tissues and fashioning an inlay of preserved cartilage cut to pattern This 
cartilage plate was approximately 1 cm thick at the deepest point The wound 
was closed in layers, the muscle tissue with surgical gut and the skin with 
0000 black silk sutures The notch m the lid was repaired at the same time 
Figure 6 C shows the result of repair five days later The appearance five weeks 
later is shown m figure 6D 




188 


ARCHIVES OF OPH rilALMOLOC\ 


Repans of the Otbtf — In 9 cases preserved cartilage was used 
m the orbit to fill out defects due to fractures In 5 of these cases there 
was depression of the orbital floor and contents In 1 of these cases 
the socket was anophthalinic, and the piosthesis required raising In 
the othei 4 cases there was ptosis of the globe Two cases are reported 
in detail, with photographs 

In 4 cases pieservcd cartilage was used in an anophthalinic socket 
to fill in abnoimally large cavities pieceding reconstruction of the socket 
In 2 of these cases a caitilage plate was used In the other 2 cases 
chips of preserved caitilage w'ere used to fill in large, cystlike, irregular 
spaces 

Case 7 — On admission the patient presented ptosis of the left globe with cnoph- 
thalmos, blcpharoptosis and scarring of the tissues of tiic forelieid, pulling his 
left brow up (fig 7 A) He Iiad fractures of tlie left portion of the frontal 



Fig 6 (case 6) — A and B, appearance of the patient on admission , C, appear- 
ance five days after repair of bony defect o%cr the right zygoma with a preserved 
cartilage plate, JD, final appearance five weeks later 

bone which extended into the posterior parietal region and the frontal ridge, 
with resultant depression and deformity of the left orbit (fig 7 D) Vision was 
20/20 m each eye, liis chief complaint, of course, was diplopia At operation, 
the lower orbital rim was exposed by an external incision, the periosteum of 
the orbital floor was lifted and a plate of preserved cartilage was inserted to 
elevate the eyeball The wound was closed in layers Figure 7 C shows the 
relative position of the eyes five days later, before removal of the sutures 
Figure 7 D shows the patient thirteen days after operation There was a residuum 
of 6 prism diopters of right hypertropia but no diplopia in the primary position 

Case 8 — On admission, the patient had ptosis of the left globe with a deep 
depression above the eye as a result of sagging of the orbital contents The eye 
was amblyopic (fig 8 A) Repair was made exactly as in case 7 The result, 
ten days after operation, is shown in figure 8 B Here, again, the disappearance 
of the supratarsal depression is to be noted 
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Fig 7 (case 7) — A, ptosis and enophthalmos of the left globe, B, roent- 
genogram of the orbit seven months after injury, C, appearance five days after 
operation, D, result thirteen days after operation Note that the eyes are on a 
level but that the enophthalmos and blepharoptosis persist The depression 
beneath the left brow has disappeared 



Fig 8 (case 8) — A, ptosis of the left globe due to fracture of the orbital 
floor, B, result ten days after repair 
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COMMENT 

Preserved cartilage has been used most extensively, of course, by 
the plastic surgeon in reconstructions of the nose, ear, forehead, chin and 
otlier facial structures This will probably always remain its greatest 
sphere of usefulness But it can also be used effectively by the ophthalmic 
surgeon in reconstructions in and about the orbit, as reported 

Since preserved cartilage is a “dead” tissue, the question of what 
happens to it after grafting into the host is pertinent and germane 
The most recent experimental study was carried out by Peer,^ who 
studied the fate of living (autograft) and dead (isograft) human 
cartilage planted under the abdominal skin of human subjects He 
found that fresh rib cartilage buried under the skin of its own human 
host survives for periods as long as six years and neither increases nor 
decreases in size In the case of preserved human nb cartilage buried 
in other human hosts the grafts showed microscopic invasion by the 
surrounding host tissues and areas of absorption There were also areas 
of calcification and early formation of bone This process, however, 
was very slow, and “the bulk of the graft was still present two years 
after transplantation ” So much for actual pathologic studies 

Clinically, Pierce and O’Connor'* followed 182 cases for five years 
after using preserved cartilage grafts and stated that they prefer them 
to autografts O’Connor ® followed 375 cases with isografts of cartilage 
and found that the grafts had retained their original size and identity 
in all but 7 cases Only 1 graft w'as completely lost, owing to infection 
In my selies, 2 patients were followed for eighteen months, 3 w'cre seen 
after twelve months, and the rest were followed for at least six months 
No visible or palpable change in the grafts was noted There were 
no infections 

It seems to me that the ultimate histologic fate of the cartilage 
isograft is of less import to the ophthalmic surgeon than to the plastic 
surgeon If absorption of a graft used to reshape a nose or chin occurs, 
the result may be failure, with further surgical repair necessary On the 
other hand, assuming that a thin plate of preserved cartilage implanted 
into a lid, for instance, is ultimately completely absorbed and converted 
into dense fibrous tissue, such a change, according to all available 
evidence, would not occur for several years, if at all Furthermore, the 
resultant tissue structure is not unlike that of the tarsal “cartilage,” 
which furnishes ample support to the lid The object of the surgical 
procedure has been accomplished in any case The use of the isograft, 
moreover, has obviated the necessity of taking cartilage from the patient’s 
ear or rib, or tarsus from another lid, and has simplified and shortened 
the operation for both surgeon and patient 
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Spaeth ® stated that “cartilage and corneal tissues are perhaps the 
only grafts which can be used with success as an isogiaft. All other 
grafts are likely to result in failures unless they are homografts ” 
Recent repoi ts seem to show that the field of usefulness of isografts may 
not be so narrow Thus, Filatov ^ and his school have done successful 
grafting with refi igerated tissues Recently Rosen ® reported a success- 
ful transfer of the conjunctiva from a cadaver The tremendous need 
for restorative surgery resulting from the recent war has stimulated much 
work and experimentation m this field and has furnished ophthalmic 
surgeons with an unparalleled opportunity to learn and profit from it 
It may be that as a result of this work the whole field of isograftmg and 
heterografting will have to be reevaluated There is no reason that 
more opthalmic surgeons should not take a hand m this work 

Certainly, in selected cases I can think of no important objections 
to the use of cartilage isografts m plastic surgery of the eye I can 
see several valid reasons for its use I hope more oculists will try it and 
report their results 

SUMMARY AND CONCLUSIONS 

Seventeen cases are reported in which preserved cartilage was used 
as an isograft In 4 cases it was used in reconstruction of the lid to 
replace lost tarsal “cartilage ” In another 4 cases it was used to 
repair bony depressions outside the orbit In 9 cases preserved cartilage 
was used inside the orbit to repair depressions of the floor and walls 
due to fractures The results were good 

The advantages of using preserved cartilage m reconstruction of the 
lids and the socket are enumerated 

In selected cases there seems to be no contraindication to the use 
of preserved cartilage in plastic surgery of the eye 

Mr Herbert M Krauss made the drawings illustrating the technic of the 
various operative procedures 

63 East Seventy-Five Street 

6 Spaeth, E B The Principles and Practice of Ophthalmic Surgery, Phila- 
delphia, Lea & Febiger, 1944, p 88 

7 Filatov, V P Tissue Therapy in Ophthalmology, Am Rev Soviet Med. 
2*53-66, 1944 

8 Rosen, E Heterogeneous Conjunctival Transplantation, Am J Ophth. 
29:193-195, 1946 



PENETRATION OF LOCALLY APPLIED BAL INTO THE 
ANTERIOR 'CHAMBER OF THE RABBIT EYE 

IRVING H LEOPOLD, MD 

AND 

WILLARD H STEELE, MD 
PHILADELPHIA 

W HEN it was found that the use of BAL (2,3-dimcrcaptopropanol) 
was of considerable value, both proph> lactically and therapeuti- 
cally, in the tieatment of e^es exposed to lewisite (2-chlorohetachloro- 
rinylarsine) buins,^ the ptohlem aiose as to wdiat extent BAL 
penetiated through tlie normal or the abnormal cornea and into the 
anterior chamber Since BAL essentially neutrah/es the toxic heavy 
metal arsenic m lew'isite burns, the possibilit}”^ that BAL might be 
of importance in treatment of intoxications due to otlier metals, such as 
lead, mercury and cadmium, also warranted this stud} 

An accurate, yet practical, method for the quantitative estimation 
of BAL w^as investigated The cobalt nitrate test of Kensler and 
Rhoads,- the porphynndm test of Greenstem ® and the lodometric 
titration of sulfhydryl groups, as used b} Woodward and Fry for 
glutathione, w^ere tried The lodometric titration was chosen and used 
exactly as recommended by Woodw'ard and Fry,* except that instead 
of a 0 001 normal solution of potassium lodate we employed a 
0 0005 normal solution of potassium lodate Because of the extreme 
dilution of this reagent, it w'as necessary to check on the accuracy of 
the method by titrating it against a known dilute solution of BAL to 
determine w^hether the method could actually be emplo}ed for this 
compound 

Table 1 shows the values for the sulfli}di‘}l groups obtained, 
expressed in cubic centimeters of 0 0005 normal potassium lodate, wdien 

From the Department of Ophthalmology of the Umicrsity of Pennsylvania 
Hospital 

The work described in this paper was done under a contract recommended 
by the Committee on Medical Research, between the office of Scientific Research 
and Development and the University of Pennsybainia 

1 Personal communications to the authors Stocken, L A , and Thompson, 
R H S (1941) Mann, I , Pine, A , and Pulhnger (1941) Clark, A J , Robson, 
J H , and Scott, G I (1941) Adler, F H , Leopold, I H , Crandall, A S , 
and Steele, W H (1942) Hughes (1942) 

2 Kensler, C J , and Rhoads, C P Personal communication 
3 Greenstem, J J Biol Chem 125 501, 1938 
4 Woodward, G E , and Fry, E G J Biol Chem 97 465, 1932 


192 



LEOPOLD-STEELE— PENETRATION OF BAL INTO EYE 193 


the solution was titiated against aqueous solutions of BAL containing 
0 04, 0 06, 01, 016 and 0 2 mg, i espectively, per cubic centimeter 
The table also includes figures foi the same concentrations of BAL 
m ethylene glycol and for ethylene glycol alone From these figures, 
a graph has been plotted showing that practically a straight line is 
obtained, which coiiesponds with the straight line prepared from 
calculated theoretic values (graph) The difference between the actual 
readings and the theoretic ones may be explained on the basis of the 
purity of the sample used and on errors in technic, which for these 

Table 1 — Siandai disaiton of 0 0005 Notmal Solution of Potassium lodaie Used in 

Titration of BAL 


Concentration of BAL, Mg /Cc 

A 


Aqueous solution 

OCO 

0 01 

000 

01 

010 

02 



Readings m Cc of 0 0005/N Potassium lodate 



013 

1 17 

188 

3 10 

5 035 

5 61 


on 

lie 

1 90 

3 10 

4 905 

5 70 


012 

1 17 

198 

298 

4 820 

5 45 


014 

118 

1 9a 

2 99 

4 755 

5 75 


on 

115 


3 00 

4 70 

5 70 



1 14 


3 01 

4 065 

5 51 



112 


300 


6 61 



111 


300 


560 





2 97 


5 59 





299 


655 





310 



Average value 

012 

113 

1 92 

3 02 

4 813 

5 607 

Average range , 

±0 02 

±0 04 

±0 06 

±0 08 

±0148 

±015 

Ethylene glycol solution 

0 20 

1 310 


3 19 


610 


0 22 

1 275 


3185 


613 



1300 


3 17 


6 30 



1295 





Average value 

0 21 

1 295 


3181 


617 

Average range 

±0 02 

±0 02 


±0 01 


±013 


titrations were never greater than 5 per cent, and in the majority of 
readings were less than 3 per cent 

Using this method for determination of BAL, a dilute solution 
containing 10 mg of BAL in 50 cc of water was prepared, and various 
concentrations of this solution were titrated at varying time intervals 
The data from these experiments are included in table 2 These 
results indicate that there is a definite loss of sulfhydryl groups when 
BAL is dissolved in a dilute aqueous solution and allowed to stand 
This loss IS practically complete within forty-eight hours When 
BAL IS dissolved in ethylene glycol in the same concentration, as the 
findings on table 2 indicate, there is practically no loss in forty-eight 
hours If a 1 per cent aqueous solution is tested after ten days, deteri- 
oration can be noted, but it is slight 
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Before this test could be used for determination of the degree of 
penetration of BAL, it was necessary to determine the amounts of 
solution of potassium lodate lequired to react with the sulfhydryl- 
bearing compounds of normal aqueous humor The 12 eyes of 6 rab- 
bits were used for this test, and the values arc recorded in table 3 
It can be seen that the greatest range for i allies of normal aqueous 



Comparison of the theoretic and obtained values for BAL by the lodometric 
titration method In this graph, crosses indicate values for aqueous solution, 
circles, values for solutions in ethylene glycol, the broken line, theoretic values 
for 100 per cent pure BAL, and the solid line, values actually pbtained for BAL 
in aqueous solution and in solution in etliylene glycol 

humor were from 3 98 to 8 5 cc of 0 0005 normal solution of potas- 
sium lodate for each cubic centimeter of aqueous humor, but that the 
difference between the two eyes of the same rabbit was never greater 
than 0 42 cc of 0 0005 normal solution of potassium lodate for each 
cubic centimeter of aqueous humor As the data in table 3 indicate. 
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the pievious use of 2 drops of 2 per cent ethyl morphine hydi ochloride 
failed to increase the values obtained It made no significant differ- 
ence m the values obtained with normal aqueous humor whether or 

Table 2 — Loss of Snlfhydryl Gionps^ m Dilute Aqueous Solution of BAL 
Compaied with Loss in Dilute Solutions of BAL in Ethylene Glycol* 


Aqueous Solution, Mg /Cc Solution In Ethylene Glycol, Mg /Cc 

A _ - -J ^ - ^ 

004 01 02 0 04 01 02 


0 0005/N Potassium lodate, Cc 0 0005/N Potassium lodate, Oc 

* » 


113 

3 02 

6 60 

1295 

3 18 

617 

103 

1 Hour Later 

2 76 

538 




0 946 

2 Hours Later 

2 68 

523 




0 78 

24 Hom:s Later 

2 30 


1 30 

24 Hours Later 

3 05 

6 20 

0 25 

SO Hours Later 

035 

054 




012 

48 Hours Later 

015 


125 

48 Hours Later 

615 


* Values for the sulfhydryl group are expressed in terms of cubic centimeters of 0 0005 
normal solution of potassium lodate Each recorded value is an average of at least five 
readings, aU fallmg within a 3 per cent error 


Table 3 — Values for Sulfhydryl Groups for Normal and for Secondary Aqueous* 


Rabbit 142 

Cc 

Rabbit 142 (1 hr later) 

Cc 

Rabbit 115 (long stand- 

Cc 

O D 

4 40 

0 D 

10 60 

ing mustard gas burn 


0 S 

398 

0 S 

10 42 

with keratitis) 






0 D 

6 325 

Rabbit 143 


Rabbit 143 (1 hr later) 


O S 

6 30 

0 D 

6 24t 

0 D 

11 10 



0 S 

5 60t 

O S 

13 80 




Rabbit 145 

O D 55 f 

os 511 

Rabbit 146 

O D 4 98 

os. 5 00 

Rabbit 147 

O D 86 

OS 81 

Rabbit 148 

on 768 

OS 7 35 

♦Values are expressed in cubic centimeters of 0 0005 normal potassium lodate required 
for each cubic centimeter of aqueous The greatest range from one animal to another is 
3 98 to 8 5 cc The greatest range in any one animal between the right and the left eye 
IS 0 42 cc 

t Eyes received 2 drops of 2 per cent ethyl morphine hydrochloride before puncture of the 
aqueous 

} Proteins precipitated wjth sulfosolicylic acid 


not the proteins were precipitated before titration However, when 
secondary aqueous was titrated without precipitating the proteins, there 
was a definite increase in the number of cubic centimeters of the 
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solution of potassium lodate icquiied pei cubic centimeter of aqueous 
humoi These figures are also included m table 3 An animal in 
which chronic keratitis had been induced with mustaid gas (2-chloro- 
ethylsulfide) failed to show concentrations in the aqueous humor above 
those obtained foi normal eyes The probable substances in the 
aqueous humor which give titration values with this lest are ascorbic 
acid, glutathione and cysteine With the foregoing data, studies of 
the penetration of BAL into the aqueous humor of noimal rabbit eyes 
were then undertaken 

Five pel cent BAL in water was applied to the conjunctival cul- 
de-sac of 3 labbits Five minutes after the application of 4 drops of 


Table 4 — Pciicltatton of Solutions of BAL in JValci and tn Ethylene Glycol 

into the Anterior Chamber* 




Time of Llmbal Puneture After Appllentlon 



5 Minutes 

15 51lnutes 

30 Minutes 

5% BAL In water (In 
both c\ cs) 

Rabbit ua 

O D 

0 S 

Cc 

21 23 
1010 

Rabbit 112 

0 T> 

0 S 

Cc 

11 15 
1^00 

Rabbit ISO 

0 » 

0 s 

Cc 

1100 

1010 


Rabbit 137 

o n 

0 s 

18 85 

21 6t) 

Rabbit 13S 

O D 

0 S 

13 07 

10 00 

Rabbit 160 

0 r> 

0 s 

5 02 
800 


Rabbit liO 

0 D 

0 S 

25 00 

7 81 





BAL In cthjlcDC 
gljco! (In both ejes) 

Rabbit 152 

0 D 

0 S 

11 15 
Lost 

Rabbit 157 

0 D 

0 S 

1 50 

503 

Rabbit 151 

0 n 

0 s 

500 

580 


Rabbit 151 

0 D 

O S 

8 37 

7 a 



Rabbit 153 

0 D 

0 S 

Olj 
10 10 


Rabbit 15S 

0 D 

0 S 

10 85 

0 53 



Rabbit 150 

0 D 

0 S 

880 
7 62 


* Values are expressed In cubic centimeters ol 0 0005 normal iwtasslum lodate per cubic 
centimeter of aqueous 


this solution, the eyes were thoroughly irrigated with isotonic solution 
of sodium chloride, and punctures into the anterior chamber made, 
with the rabbit under ether anesthesia, titrations were made immedi- 
ately on these samples of aqueous humor With the same method, 
4 drops of 5 per cent BAL in ethylene glycol weie placed in the con- 
junctival cul-de-sac, and the amount of the drug m the aqueous humor 
was evaluated In other rabbits, the penetration of BAL into the 
anterior chamber after fifteen and thirty minutes was similarly deter- 
mined The results of these studies are presented m table 4 It is 
evident that the concentration of BAL in the anterior chamber was 
greater when water was used as a vehicle than when ethylene glycol 
was used 
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Because it has been shown that the range for normal aqueous humoi 
vanes from 3 98 to 8 5 cc of 0 0005 normal solution of potassium lodate 
per cubic centimeter of aqueous humor, it might be argued that the 
figures in table 4 may represent not the actual difference m the degree 
of penetiation of BAL in aqueous solution as compared with that in 
solution m ethylene glycol, but only the variations to be found in normal 
aqueous humor However, it has been shown that the range of 
variations for normal aqueous humor between the two eyes of the 


Table 5 — Penetration of BAL in Aqueous, Ethylene Glycol and Ointment Vehicles 




Time of Limbal Puncture After Application 

A 




5 Minutes 


30 Minutes 


Water and ethylene 
glycol * 

Rabbit 102 
O D 

0 S 


Cc 

17 70 

9 24 

Babbit 161 

0 B 

0 S 

Cc 
17 17 
7 77 


Rabbit 103 
O D 

O s 


20 83 

14 52 

Rabbit 164 

0 B 

0 S 

599 
5 50 


Babbit 108 

0 D 

O S 


27 0 

07 




Rabbit 171 
0 B 

0 S 


14 05 
955 




Rabbit 172 

0 D 

0 S 


12 25 

9 55 



K T jelly and Fneden 
wald (Fuqua)t 

Rabbit 100 
0 B 

O S 


12 81 
608 

Babbit 155 

0 B 

0 S 

740 
6 15 


Rabbit 105 
0 B 

o s 


15 22 
10 03 

Rabbit 159 

0 B 

0 S 

4 65 
4 60 


Rabbit 109 
O B 

B S 


11 26 
760 




* The right eye received 6 per cent BAL m aqueous solution, and the left eye, 5 per cent 
BAL in solution of ethylene glycol 


t The right eye received 5 per cent BAL in KT jelly, and the left eye, 5 per cent BA.L in 
modified Priedenwald Fuqua ointment ^ 


same rabbit is always less than 0 4 cc of 0 0005 normal solution of 
potassium lodate, so 4 drops of a 5 per cent solution of BAL in 
water were placed in the right eye of 5 rabbits and 4 drops of a 5 per 
cent solution of BAL in ethylene glycol were placed in the left eyes 
of the same rabbits Punctures into the anterior chamber were made 
five minutes later, and titrations made immediately, the values are 
recorded in table 5 It can be seen that the solution of BAL in water 
gave consistently higher concentrations of BAL in the aqueous humor 
than the solution in ethylene glycol 

The concentrations of BAL in the anterior chamber thirty minutes 
aftei instilling the preparations in water and in ethylene glycol showed 
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no significant dilfeience in penetration of the two solutions Those 
data are included in tables 4 and 5 

Penetration of S per cent BAL in ointment uas also tested Five 
per cent BAL in K-Y lubricating jelly N N R was placed m the right 
eyes and the same quantity of 5 per cent BAL in a modified Fiicdenwald 
(Fuqua) ointment'' in the left ejcs of 3 rabbits The cul-de-sacs were 
thoroughly irrigated with isotonic solution of sodium chloride after five 
minutes and punctures into the anterior chamber made Titrations done 
immediately showed that high concentrations of BAL m the aqueous 
humor uere obtained when K-Y jelly was the \ chicle When these 
titrations uere made thirty minutes after applying BAL m the ointment 
bases, no significant difference could be dcmonstiatcd between the 
values for the two ointments 

COMMENT 

It is evident from these data that solutions of BAL m water and m 
ethylene glycol pienetrate through the cornea into the anterior chamber 
The penetration from a water ^ ehiclc m as more rapid than that from an 
ethylene glycol vehicle Likewise, a uatei -containing ointment allowed 
greater penetration than did a nonaqueous base Howe\cr, aqueous 
solutions of BAL are unstable, and for the majority of practical uses the 
stability of the prepaiation will be more important than the rate of 
penetration 

CONCLUSIONS 

1 Aqueous solutions of BAL (2,3-dimercaptopiopanol) deteriorate 
more rapidly than solutions m ethylene glycol, at least so far as sulf- 
hydryl groups are concerned, and the moi c dilute the aqueous solutions 
of BAL the more apparent the loss 

2 Greater penetration into the aqueous humor occurs from the use 
of a 5 per cent solution of BAL in uater than from the use of a 5 per 
cent solution of BAL in ethylene glycol 

3 BAL penetrates more readily from a water-containing base, such 
as K-Y jelly, than it does from a nonaqueous base, such as Fnedenwald- 
Fuqua ointment 

Hospital of the University of Pennsylvania (4) 

5 The modified Fnedenwald-Fuqua ointment contains peanut oil, 36 9S per 
cent, wool fat, 8 per cent, cetyl alcohol, 10 per cent, glyceryl monostearate, 10 
per cent, white petrolatum, soft, 25 per cent, benzjl benzoate, 5 per cent, mixed 
tocopherols, 0 05 per cent, and medicament, 5 per cent 



ATROPHY OF THE OPTIC NERVE ASSOCIATED WITH 
TABES DORSALIS AND WITH GLAUCOMA 

LEO HESS, MD 
BOSTON 

I N A SMALL percentage of cases of tabes dorsalis, about 15 per cent 
according to Uhthoff,^ bilateral progressive atrophy of the optic 
nerve can be detected by the pronounced pallor of the optic disk It 
is an early sign, preceding all other manifestations of tabes, even the 
subjective disorder of vision Its salient feature is the atrophy of the 
nerve head, without any noticeable change in the arteries It is to be 
differentiated from another, similar, type of atrophy, in which in addition 
to the discoloration of the papilla the arteries are narrowed, owing to an 
inflammatory process involving both the arterial wall and the surround- 
ing tissue Whereas m the latter type of atrophy syphilis of the 
meninges is suggested as the underlying cause, the pathogenesis of the 
first type is obscure From the clinical point of view, it is worth while 
to note the slow but relentless progress of visual disturbances; the 
constant bilaterahty , the early reduction of color appreciation (for red 
and green) , the early failure of vision to adapt itself to the dark, the lack , 
of involvement of any of the cranial nerves, such as is frequently seen 
in cases of syphilitic basilar meningitis, the presence of the syphilitic 
infection many years before the atrophy of the optic nerve, and the 
classic Argyll Robertson sign Later, absolute fixity of the pupils 
may occur The pupils, sometimes anisoconc, are miotic — in juvenile 
tabes often mydriatic Their response to atropine, according to my 
personal experience, is slow Ectopia of the pupils is rare In the 
majority of cases a progressive peripheral contraction of the visual fields 
takes place, central vision being spared for a long time Occasionally, 
however, central scotoma or bmasal or temporal, or even bitemporal, 
hemianopsia has been recorded The hemianopsia reminds one of the 
well known visual defects found with disorders of the pituitary gland 
Complicating syphilis of the meninges in the' region of the chiasm may 
play a role of importance in some instances Oliver,^ in his statistical 
studies, found that 90 per cent of the cases of tabetic atrophy of the 

1 Uhthoff, W , m Graefe, A , and Saemisch, T Handbuch der gesamten 
Augenheilkunde, ed 2, Leipzig, W Engelmann, 1911, vol 11, chap 22 
2 Oliver, C A Am J M Sc 120 49, 1900 
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optic neive were encounteied in males llie course of the tabes in 
cases of'amaurosis is surprisingly mild (“Benedikt’s “ law”) 

As the basis of the condition there is undoubtedly an anatomic lesion 
of the optic pathwa}s, iinolving in latci stages the entire diameter of 
the optic nerve, the axons as well as the myelin sheaths The primaiy 
site and the nature of this lesion are still sub jiidicc The pathologic 
observations i ecorded in the Iitei ature are confusing Leri failed to 
observe any changes in the ganglionic layer of the retina, although almost 
every normal fiber in the optic nerve had disappeared Degenerative 
alterations of the optic tract in the legion of the lateral geniculate body 
could not be demonstrated by Lcri,^ Moeh “ or Holden In an inflam- 
matoiy paienchymatous process of the optic ncivc, secondar}’^ degener- 
ation of the ganglion cells of the retina oi of the external geniculate body 
IS to be expected Stargardt ' expressed the belief that there might occa- 
sionally be neuiotic degeneration m the optic tracts or in the corpus 
geniculatum laterale His conclusions, however, arc not convincing, 
since in most of his cases the eyegrounds w ei e normal In recent } cears 
in 4 cases of complete bilatcial blindness associated wuth tabes Deutsch ® 
observed atioph} of certain components of the corpus geniculatum 
laterale, w hereas the geniculocortical neurons w'cre intact These obser- 
vations were confirmed by Hechst ^ One might, therefore, be justified 
in suggesting that atrophy of the optic nerve begins behind the bulbus, 
somewhere in the optic pathwa 3 's, pioducmg seconder} degeneration 
along the optic nerve and the optic tract as far as, and including, the 
lateral geniculate bod) Gudden’s commissure (Moxter^”), a struc- 
ture wdiich, according to modern anatomists, does not belong to the 
central optic system, has been noted to be intact, furthermore, the 
so-called lesidual bundle of the bandelet tc of Mane and Leri (faisccati 
testduaire de la bandelctte) , belonging to the optic tract, is not involved 
The conclusion is to be drawm that the anatomic alteration is located 
within the diencephalon (or, better, in the posterior part of the dien- 
cephalon) and is primarily confined to a certain group of fibers of the 

3 Benedikt, M Wien incd Presse 22 1, 40, 101 and 135, 1881 

4 Leri, A Nouv iconog de la Salpctritrc 17 304, 1904 

5 Moeh, C Arch f Psjchiat 30 907, 1898, cited by Wilson, K Neurol- 
ogy, edited by A N Bruce, Baltimore, Williams & Wilkins Compin\, 1940, 
vol 1, p 484 

6 Holden, T Arch f Ophth 38 110, 1899, cited by Wilson, S A K , in 
Neurology, edited bv A N Bruce, Baltimore, Williams S. Wilkms Compam, 
1940, vol 1, p 484 

7 Stargardt, K Arch f Ps 3 chiat 51 711, 1913 

8 Deutsch, H Arb a d neurol Inst a d Wien Univ 31 129, 1929 

9 Hechst, B Arch f Psj’chiat 95.107, 1931 

10 Moxter Ztschr f khn Med 29 334, 1896 

11 Mane, P, and Leri, A Re\ neurol 13 246, 1905 
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optic tiact — in other words, it is a “systemic” alteration of nerve fibers 
within the optic tract, including ceitain components of the corpus 
gemculatum laterale Accoidmg to the literature and to personal clini- 
cal experience, the papillomacular bundle appears to be spared, or to be 
involved only m the later stages There are several good reasons for 
believing that this bundle, arising from ganglion cells of the macula 
and the paramacula, lepiesents in itself an entity, which primarily is 
not involved in the “tabetic” process The nature of this “systemic” 
lesion IS not cleai It may not be inflammatoiy, since, as has been 
mentioned, there is no evidence of degeneiation of the ganglion cells 
of the retina The cornea and the choroid likewise are not inflamed 
The lesion is neither ascending nor exogenous (toxic) There are 
no signs of increased local pressure One might compare this lesion 
to the systemic lesions obseived in many congenital diseases of the 
spinal cord (such as Friedreich’s disease and amyotrophic lateral 
sclerosis) or to the spinal lesions of acquired and “inherited” tabes 
dorsalis In tabes dorsalis only certain fibers of the posterior columns 
and, specifically, the cential part of the posterior roots are affected, 
1 e , that part where the loot, befoie entering the spinal columns, takes 
on a “central” character The same selective alteration of certain 
fibers IS the significant feature of tabetic atrophy of the optic nerve 
It IS probable, although it has not been conclusively pioved, that this 
type of bilateral atrophy of the optic nerve (without neuritic signs) 
may occur not only in the tabes of adults and of children with con- 
genital syphilis, but in another hereditary syphilitic condition of the 
spinal cord, namely, combined systemic degeneration 

The lesion under discussion is not “syphilitic” sensu stricUssmw, 
since spirochetes have never been demonstrated within the optic nerve 
fibeis It IS interesting, fuithermoie, that although in cases of dementia 
paralytica spirochetes are numerous in the biain, atrophy of the optic 
nerve is rar-e Antisyphilitic treatment (both specific and nonspecific) 
does not exert any great influence on the course of atrophy of the 
optic neive The atrophy is progressive, even though the blood and 
spinal fluid have become serologically “negative ” In reviewing the 
clinical material in the General Hospital of Vienna from 1905 to 1925, 
John found that despite the progress of antisyphilitic treatment the 
percentage of cases of tabetic atrophy of the optic nerve remained 
unchanged This fact, together with the predominance in males, as 
shown by Oliver’s ^ statistics, and the rarity of atrophy of the optic nerve 
in dementia paralytica, as compared with its incidence, 15 per cent, in 
tabes would indicate that an endogenous factor may be decisive m the 
pathogenesis I shall return to this point again 

12 John, I Ztschr f Augenh 69 283, 1929 
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The bilatei al character of the lesion is cei tainly indicative of a central, 
and not a peripheral, origin The systemic, noninflammatory, nontoxic, 
nonascending, central process may likewise lead one to suggest with due 
caution that its background is a congenital anomaly The optic nerve not 
being a “peripheral” nerve, but in point of development and structure, a 
central nerve tract (fasciculus opticus), the concept of tabetic atrophy of 
the optic nerve as a systemic degeneration may meet u ith no great oppo- 
sition In view of the fact that in cases of tabes dorsalis the spinal cord 
exhibits infantile proportions and the arrangement of the spinal tracts is 
variable, often differing from the normal, icgular, pattern (Stern ^'), it 
is fair to assume that an analogous irrcgulaiity in the structure of the 
optic nerve and optic tract may account foi the variety of the Msual 
defects associated with tabetic atrophy of the oplic nerve Because ot this 
variability in visual disturbance, apparent!) , it has been found bard to 
correlate the anatomic and the clinical features 

Originally the lesion may be confined to a small part of the brain, 
I e , the posterior section of the dieiicephalon, fi om which ai e derived 
not only the lateral geniculate bodies, but also the optic tracts and ncr\es, 
the neural part of the hypoph)’’sis and the cpiplnsis The important 
vegetative center (Karplus and Kreidl , Ranson is located not far 
away The diencephalon is the area v here the priinar)’’ site of a certain 
type of primary atrophy of the optic nerve is assumed to exist (Hess 
— the t)'pe associated vith adiposit}' and genital disorders It has been 
pointed out, on the other hand, that normal physical growth is closely 
1 elated to the activity of a normal brain and of a normal hypophysis and 
epiphysis (Hess The location of the congenital anomaly would 
lead one to expect some abnormality in the physical grow th of persons 
with atrophy of the optic nen'e Syphilis is the precipitating, not the 
causative, agent In support of this concept, it is essential to piovide 
evidence, (a) that tabes dorsalis is not merely a disease of the spinal cord 
but may involve the diencephalon in a certain percentage of cases, as does 
Friedreich’s disease (Hess^®), and (b) that definite charactei istics of 
body build and physical grow'th aie clinically noticeable in tabetic persons 
with atrophy of the optic nerve, demonstrating an endogenous alteiation 
of the diencephalic area 

13 Stern, R (a) Arb a d neurol Inst a d Wicn Univ 14 329, 1908, 
(b) Ueber korperliche Kennzeichcn dcr Disposition zur Tabes, Leipzig, F 
Deuticke, 1912 

14 Karplus, P , and Kreidl, A Arch f d ges Physiol 129 138, 1909 , 
135 401, 1910, 143 119, 1911, 171 192, 1918 

15 Ranson, S W , in Harvey Lectures, Baltimore, Williams S. Wilkins Com- 
pany, 1936 

16 Hess, L Pathogenesis of Glaucoma and “Glaucomatous” Atrophy of the 
Optic Nerve, Arch Ophth 37 324 (March) 1947 
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DIENCEPHALIC SIGNS ASSOCIATED WITH TABES DORSALIS 

Signs of diencephalic involvement associated with tabes dorsalis have 
been leported by many authors Gmllam^'^ noted athetoid movements, 
" clonism, tic and rhythmic tremor, confined p^irticularly to the facial 
musculature and to the velum palatmum, and m other instances to the 
muscles of the fingers (“tabetic athetosis”) Schilder and StengeP® 
gave evidence of an anatomic lesion of the great basal ganglions m a case 
of tabes with severe ataxia and alteiation of the Stelljunction, without 
sensoiy defects m the arms but with slow athetoid movements of both 
legs Dereux expressed the belief that signs of derangement m func- 
tion of the infundibulum — adiposity, loss of hair, sexual disorders and 
narcolepsy — may be encountered in tabetic patielits In line with this 
statement is the coincidental occuirence of tabes and lipomatosis 
(Weiss since m some cases of lipomatosis (Dercum and many 
other authors) anatomic changes m the hypophysis, an important part 
of the hypothalamus, have been observed More important, and, as will 
soon be seen, of fundamental significance, is Dercum’s observation on a 
tabetic patient with signs of aci omegaly, due to enlargement of the glandu- 
lai part of the hypophysis, as proved by autopsy It is recognized that 
acromegaly may not seldom be associated with tabes Dercum reported 
sclerosis of the posterior columns m his case, Buday and Jancso^® and 
Arnold observed degeneration of Goll’s column m cases of acromegaly , 
Tamburmi noted degeneration of Burdach’s funiculus, and Bonardi,^^ 
degeneration of the posterior and lateral columns, m other cases of this 
disorder The clinical course of the tabes m most of these cases was mild 
Not only the full blown picture of tabes but the rudimentary signs, such 
as loss of the knee jerk, lightning pains and disturbances of the bladder, 
have been noticed m association with acromegaly (“pseudotabes pitui- 
taria”) It is not impossible that m some of these cases the tabes was 
extremely mild or was early arrested Not merely aci omegaly, but 
occasionally another diencephalic _ disorder — underdevelopment of the 
pituitary body with dwarfism — is to be found combined with tabes dor- 
salis, the course of which, again, is mild, or even asymptomatic In a 
case recorded and published by Katzenstein,^^ that of a woman aged 51, 
dwarfism, tabes with atrophy of the optic nerve and retinitis pigmentosa 

17 Guillain, G Neurol Centralbl 47 74, 1927 

18 Schilder, P , and Stengel, E Ztschr f d ges Neurol u Psychiat 
113 613, 1928 

19 Dereux, I Neurol Centralbl , 1902, p 404 

20 Weiss, I Verhandl d deutsch Gesellsch f inn Med, Feb 9, 1905 

21 Dercum, F J Nerv & Ment Dis 35 507, 1908 

22 Buday, K, and Jancso, N Deutsches Arch f khn Med 60 385, 1898 

23 Arnold, T Virchows Arch f path Anat 135 1, 1894 

24 Cited by Stern 

25 Katzenstein, R Virchows Arch f path Anat 289 222, 1933 
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were present Her height ^^as 131 cm , lier weight, 127 6 Kg, and the 
circumference of the skull, SO 5 cm She had nevei menstruated The 
labia majora weie small and the labia minoia haidly recognizable, the 
trunk and axillas were hairless, the nipples wcic undeveloped The 
abdominal wall and the thighs \\’'cie fat The utcius and the clitoris were 
very small, the ovaries weie the size of a half-bean , the hypophysis was 
the size of a lentil, the anteiior lobe was almost cntiiely replaced by fib- 
rous tissue There was a gray degeneration of the posterior columns 
throughout the length of the spinal cord Bilateral atrophy of the optic 
nerve and retinitis pigmentosa with progressive impairment of vision had 
been present since the thiitieth }car There was no ataxia of the hands 
Romberg’s sign was positive Hammer toe was piesent bilaterally The 
mother had had 16 children and 2 abortions The case deserves 
attention because of the coincidence of ati ophy of the optic iierv e, genital 
disorders and adiposit}', a s 3 mdrome to which attention has previously 
been directed (Hess^'’) The course of the tabes was mild, almost 
asymptomatic, with involvement of the pituitarv bod} The case reminds 
one of Benedikt’s law and suggests that the unusuallv mild course of the 
disease in certain cases of tabes with atrophy of the optic nerve may be 
related to an alteration of the diencephahc-h} pojihysial system Note- 
worth} is the fertility of the patient’s mother This is in line with Nettle- 
ship’s observ^ations , he reported an average of 9 children to each family 
tainted with retinitis pigmentosa The tabes dorsalis and the retinitis 
pigmentosa in Katzenstem’s case were congenital The same may be 
true, although it has not been piov^ed, for atrophy of the optic nerv'e, or 
at least for the anlage In a case of pituitaiy dwarfism with h}po- 
plasia of both optic nerv'es repoi ted by Kraus,"' the sv ndrome of adi- 
posity, genital disordeis (hypoplasia of the external genital organs 
and cystic degeneration of both ovaries), malformation of the pituitar}" 
body and extensive alteiation of the optic nerve could again be demon- 
strated 

From the clinical viewpoint, the loss of libido sexuahs and voluptas 
111 the eaily states of tabes dorsalis and the sterility of tabetic women 
(from 50 to 60 per cent aie childless), on the one hand, and the satyriasis 
and priapism, occasionally lasting for weeks, on the other, point to a 
lesion of the diencephalon According to ni} personal experience, an 
initial loss of weight represents a first sign of tabes This "unexplained” 
loss of weight may be due to damage to the vegetative center But there 
are also tabetic patients in good physical condition, with losy cheeks and 
w^ell developed panniculus adiposus — these are the patients with atrophy 
of the optic nerve' 


26 Nettleship, J Tr Ophth Soc U Kingdom 7 301, 1887, 29 128, 1909 

27 Kraus, E I Beitr z path Anat u z allg Path 65 S35, 1919 
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In epidemic encephalitis, with its predilection for the mesencephalon 
and the diencephalon, tabetiform signs (losSiOf weight, the Argyll Robert- 
son sign or absolute fixity of the pupils, abolition of the tendon reflexes, 
hypotonia of the muscles and a neuritic ( ^) lesion of the optic nerves) 
are well known In this connection, the association of tabes with another 
organic disease of the mesencephalon and diencephalon — ^paralysis agitans 
— IS noteworthy 

The conclusion seems justified that with tabes dorsalis anatomic oi 
functional disorders of the diencephalon are not uncommon A primary 
alteration of the hypophysis, evidenced by signs of acromegaly, may, on 
the other hand, occasionally present signs of mild, arrested tabes The 
diencephalic disorder is acquired or congenital, but even when acquired 
may be connected with a certain disposition (anlage) This association 
of tabes and a diencephalic lesion appears to be the more probable as a 
certain body build is to be observed frequently m tabetic persons, to 
which attention will be directed m the following section This body build 
points to an anomaly within the hypophysiodiencephalic system, and this 
defect IS to be considered, m addition to syphilis, as an important factor in 
the pathogenesis of tabes m many instances 

While studying the vegetative nervous system, Eppinger and Hess 
noted an exaggerated response to injection of pilocarpine m some tabetic 
patients Others manifested spontaneous hyperhidrosis , sialorrhea , 
lacnmation, painful, watery diarrhea, bradypnea, or inhibition of respi- 
ration, and hypersecretion of the vulvar and vaginal mucosa {crises 
chtoi tdtenne) All these phenomena are m accord with the slowness with 
which atropine induces mydriasis, as noted in the introduction to the 
paper It is of interest that the increased response to pilocarpine was 
observed chiefly m cases of tabes with amblyopia, demonstrating the 
imbalance of the vegetative sphere in this type of tabes 

BODY BUILD OF TABETIC PATIENTS 

Juvenile Tabes Dorsalis — In the search for a body build character- 
istic of tabetic patients, the most impressive features were noticed in 
persons with juvenile tabes, i e , the type with an inherited syphilitic 
background and developing m early adolescence (or even childhood) , but 
most frequently at the age of puberty 

The patients, m addition to sometimes presenting signs of inherited 
syphilis, are thin, frail and considerably stunted in physical growth 
(Hough ^®) The proportions of the body in the adolescent tend to 
exhibit infantile characteristics The gonads and mammary glands are 
underdeveloped The menarche is delayed Phimosis and cryptorchism 
may occur In boys, the larynx is rather small and the voice high pitched 

28 Eppinger, H , and Hess, L Ztschr f klin Med 68 69, 1905 

29 Hough, W H J Nerv & Ment Dis 36 577, 1909 
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Secondan sexual signs are absent Gnnkei noted the feminine 
appearance of a male patient, Biissaud and Gy,"®*' masculine features 
in a girl Signs of rickets are conspicuous and frequent At autopsy 
(jMiddlemass - ') the uterus and ovaries \%ere observed to he of infantile 
size 

It IS tempting to trace both the physical and the sexual underdevelop- 
ment to one factoi, a central hypophysiodienccphalic lesion In heredi- 
tar}' syphilis anatomic involvement of the pituitary body is well known 
In a series of 12 cases of this type of s}philis Simmonds observed 
necrosis gummas and inflammatory changes of the hyjxiphjsis m no less 
than 50 per cent Hydrocephalus is not uncommon m syphilitic chil- 
dren and is apt to influence the function of the h\poph}sis and the 
vegetative centei of the diencephalon 

Both infantilism and dwarfism aie known to occur m children with 
inherited sjphihs (Nonne,''^ Rolleston ■'’") This infantilism may he 
associated w itli mental retardation, amenorrhea and absence of sccondarv 
sexual characters, w ith signs of diencephalic disturbance (polyuria, adipo- 
sogenital dvstrophy) True acromegaly, however, has nev'cr been noted 
m cases of congenital syphilis, which, as a destructive process, does not 
add to the actnitj of the hypophysis In cases of tumors of the h>poph- 
3'sis vv ithout acromegal> , Hirsch noted amenorrhea m 92 5 per cent 
of the women Ot these cases of tumors of the h} pophysis w ithout acro- 
megaly he found visual disturbances m 100 per cent and primary atrophy 
of the optic nerve m 89 per cent From the functional viewpoint this 
nonacromegalic, amenorrheic category of h)poph)sial growths is some- 
what comparable to the hypophj'sial involvement occurring with con- 
genital syphilis According to Erdheim,“® the genital disorders as well 
as the adiposit} associated with diseases of the hypoph} sis are dependent 
on the destruction within the hypophysiodienccphalic system The 
atroph} of the optic nen^e and the destructive process within the dien- 
cephalon are, apparently, closely related 

The clinical picture of tabes juvenilis presents remarkable features 
The course of the disease is mild, reminding one of Benedikt’s law," 
sometimes almost asymptomatic (except for the Argyll Robertson sign 
or the absence of tendon reflexes) Ataxia is of moderate degree 
although Romberg’s sign is present Sphmcteric disturbances of the 

29a Gnnker, J J Nen &. Ment Dis 31 7S3, 1904 

29b Bnssaud and Gy Encephale 1 172, 1909, Rev neurol 17 16, 1909 

30 Siramonds, M Dermat Wchnschr 58 104, 1914 
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1 ectum and the urinary bladder take a minor place Lightning pains are 
not extremely severe Mental development is retarded (Marburg 
There is no nystagmus, an important feature differentiating juvenile 
tabes from Friedreich’s disease The cranial nerves are not involved 
So far as my limited personal experience shows, there are no signs of 
status dysraphicus (Bremer) Most impressive is the amazingly high 
incidence of primary atrophy of the optic nerve — 40 per cent, according 
to Rosenheck The pupils are rather large No signs of keratitis or 
chorioretinitis are evident The coincidence of primary bilateial atrophy 
of the optic nerve and “diencephalic” signs is noteworthy, m my opinion 

Acquired Tabes Dorsalis — Endogenous Factor The spinal cords 
of tabetic patients have been noted to present dystopias of the fibers and 
infantile proportions (Stern Atrophy of the gonads was observed by 
Bitot and Sabrazes,®® Riviere and Fournier The origin of this 
atrophy is not clear Should it prove to be congenital, it would be com- 
parable to the atrophy of the testes associated with hypophysiodien- 
cephahc disorders (Berbhnger,^® Kraus 

According to the statistical studies of Mattauschek and Pilcz,^° of 
4,134 syphilitic officers of the Austrian army, dementia paralytica 
developed later m 4 79 per cent and tabes dorsalis in only 2 73 per cent 
This remarkable observation suggests that, m addition to the precipitating 
infectious agent, an endogenous anomaly is requisite to the development 
of tabes The rather high incidence of diabetes melhtus m the families of 
tabetic patients (Strohmayer is noteworthy In families in which 
there appeared a certain type of tabes with adiposity, which, was often 
associated with bilateral atrophy of Jthe optic nerve, Stern observed 
adiposity and diabetes melhtus The association of tabes or of 
tabetiform signs with endocrine disorders — acromegaly, as has pre- 
viously been mentioned, exophthalmic goiter and Addison’s disease — is 
interesting, since in all these conditions the presence of a lesion of the 
hypophysis cannot be doubted (acromegaly, with its well known anatomic 
background , exophthalmic goiter, in which Osier suggested that the 

34 Marburg, O Wien klin Wchnschr 19 1295, 1906 

35 Bitot, E , and Sabrazes, J Rev de med. Pans 11 897, 1891 
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38 Berblinger, W Beitr z path Anat u z allg Path 89 233, 1931 

39 Kraus, E J The Hj'^pophysis, in Henke, F , and Lubarsch, O Handbuch 
der speziellen pathologischen Anatomie und Histologie, Berlin, Julius Springer, 
1926, vol 8, p 810 
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hypophysis played a primary role, and Addison’s disease, with involve- 
ment of the adienal gland and, besides, a distinct decrease of basophilic 
cells in the pituitary body, according to Crooke and Russell '*“) As for 
diabetes, Houssay’s diabetogenic factor in the anterior lobe of the pituitary 
gland should be recalled Dufour and Cottenot and Tines reported 
impairment in the condition of tabetic women during pregnancy, another 
indication of a possible role of the endocrine glands, particularly the 
hypophysis, in the course of tabes 

As for the visual disturbances associated with atrophy of tlie optic 
nerve m tabes, it was mentioned in the introduction to this paper that 
the visual fields for red and, particular!}', for green may be contracted 
early in the course of tabes, whereas appreciation for blue remains intact 
for a longer period This earlier loss of the fields for red and green 
would mean a defect of that part of Hciing’s Sclisub<;la}ic which repre- 
sents the physical substratum for red and green sensation At present 
there is no means of knowing whether this defect is acquired or con- 
genital Establishment of its congenital origin would proMde a link w'lth 
color blindness (protoanopia and deuteranopia) 

According to modern physiology, dark adaptation is largely dependent 
on the activity of the rods (Kries Consequently, the early impair- 
ment of dark adaptation m cases of tabes w'lth atrophy of the optic nene 
suggests an anomaly of the rods Embryologically, the lods, derivatives- 
of the outer neuroblastic la}er of the bulbus, and the h}poprtysis make 
their appearance at about the same time, in the eleventh or twelfth week 
of embryonic life , and it is possible that a congenital structural or 
functional anomaly of the rods may be linked with the disturbances of 
the pituitary body On the other hand, it has beeen demonstrated that 
in this early stage of embryonic life the roof of the hypophysial pouch 
lies immediately on the diencephalon and so is intimately connected w'ltli 
the optic nerve (Hochstetter 

Conclusion I conclude that there exists a definite predisposing 
abnormality in patients with acquired tabes dorsalis and that there is 
evidence that the site of this anomaly is the hypophysiodiencephahc area 

Body Build From Stern's extensive clinical studies, ample^ 
evidence has been accumulated that Stiller’s “asthenic” body build 

43 Crooke and Russell, cited by Muir, R Tevtbook of Pathology', ed 5, 
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(leptosomatic,” according to Kretschmer^®, “linear,” according to 
Stockard) represents an important factor in the genesis of acquired tabes 
Dementia paralytica appears to be related, rather, to the “muscular,” 
or “lateral,” type In a series of 122 patients reported by Stern, 76 
were of the “asthenic” type and 46 of the “muscular” type Of the 76 
asthenic patients, 65 had tabes, 3 dementia paralytica and 8 questionable 
dementia paralytica, but of the 46 patients of the “muscular” type, 22 
had tabes, 14 dementia paralytica and 10 questionable dementia paralytica 
This agrees with Chaillou’s °° observation that his patients with dementia 
paralytica had an usually well developed musculature {type nnisculmre) 
Signs of rickets are of frequent occurrence m tabetic patients According 
to my personal experience, rickets is often to be found in asthenic 
patients In a family of several children who were infected with syphilis 
m early childhood, Stiefler noted that only the 2 asthenic members 
acquired tabes, the others being spared On close examination, the 
asthenic body build may exhibit variations, as will be seen later 
Stiefler’s classic picture, however, has many features m common with that 
of castrated persons described by Tandler and Grosz the long, 
thin extremities, weak musculature, lack of muscular tone, and under- 
development of the external sexual organs and of the secondary sexual 
characters The common denominator of the two conditions may be 
found in a disorder of the endocrine glands, dependent in the asthenic 
patients on the hypophysiodiencephalic system 

Although a profound metabolic disorder and, consequently, consider- 
able loss of weight are initial signs in a majority of cases of tabes, it is 
essential to make one comment 

In certain cases of tabes with rapid loss of weight (tabes marantica) 
one IS reminded of the extreme emaciation and cachexia of Simmonds’ 
disease, due to atrophy of the anterior lobe of the hypophysis The 
syndrome of loss of weight, asthenia, amenorrhea, sterility and loss of 
sexual power and desire encountered in Simmonds’ disease are similar 
to the signs and symptoms of this type of tabes dorsalis In contrast 
to this type, there is a form of tabes in which the patient is comparatively 
well nourished and rather obese It is in cases of this type that primary 
atrophy of the optic nerve is likely to develop The course of this type 
of tabes is rather mild The clinical contrast between the two categories 
IS striking It suggets a corresponding contrast in the makeup of the 
endocrine glands, notably, m the activity of the pituitary system Certain 

49 Kretschmer, E Korperbau und Charakter, Berlin, Julius Springer, 
1936, p 21 

50 Chaillou, A Clinique 6 305, 1911 

51 Stiefler, G Wien klin Wchnschr 22 163, 1909 

52 Tandler, J, and Grosz, S Arch f Entwcklngsmechn d Organ 27 21 
1909, 30 236, 1910 



210 


ARCHH'LS OF OPHTHALMOLOGY 


structural variants of the physique may substantiate this hypothesis 
In view of these indubitable facts, one is tempted to search for a 
relation between atrophy of the optic nerve and this category of tabes 
dorsalis Does there exist a link between primary atroph} of the optic 
nerve and the type of physique of certain tabetic patients ^ 

In the second and third articles m this senes, moreover, attention 
was called to the diencephalon and its vegetative center, on the one hand, 
and the production of glaucomatous attacks, on the other Since in 
certain cases of glaucoma atrophy of the optic ncr\e may develop, the 
cause of which is unknown, docs a link exist between this “glaucomatous” 
atrophy and the structural pattern ^ 

The records of the following 8 cases may scr\ e as an illustration of my 
point of view and as an answer to this question 

Case 1 — H, a man aged 72, the second of 11 children, had a histor\ of 
measles, malaria, gonorrhea and s\phihs thirty \ears before The patient neglected 
Ins treatment for syphilis, he was given a few injections There vas no historj 
of “crises” or of ataxia or incontinence lie complained of headache and impaired 
eyesight 

Exavnnation — There were diilness from the apex of the lung to the le\el of 
the first dorsal segment on the right side and scnsitnitj of the right brachial 
plexus on pressure The breath sounds were diminished over the area of dulness 
The larjmx deviated to the right The boundaries of the heart were normal, the 
second aortic sound was accentuated The blood pressure was 185 s>stoIic and 
105 diastolic Both the temporal and the radial arteries were thick and tortuous 
Pulsation of the brachial arteries was visible on both sides The malleoli, the 
capitulum of the ulnas, both clavicles, the parietal bones and Ludwig’s angle were 
thick The pupils were equal, centrallv located and pinpoint in sire The Argj'll 
Robertson sign was present, the patellar reflexes were weak, particularly on the 
right side The ankle reflex was weak on both sides Romberg’s sign was not 
elicited In 1929 the Wassermann test gave a positive reaction in all dilutions 
After lumbar puncture the patient had a severe headache Ihe cell count of the 
spinal fluid was 87 per cubic millimeter The colloidal gold curve was I2332I0000 
(1930) After tryparsamide therapy the serologic reactions of the blood and the 
spinal fluid were negative 

The patient was rather tall (height, 174 cm) and lean (weight, 164 pounds 
[74 4 Kg ] ) , the circumference of the chest was 84 2 cm The chest was long, 
flat and hairless , the abdomen was flat, with a circumference of 74 S cm There 
was a marked median furrow, starting close to the epigastric angle and 
extending down to the umbilicus The skull was high, suggesting oxycephaly 
The circumference of the skull was 56 cm and the height 13 6 The zygomas 
were prominent, the chin was strong and large, witli a median groove, botli 
rami of the mandible were strong The frontal sinuses and the glabella were 
prominent The occiput was bulging The tongue was thick and deviated slightly 
to the right The teeth were large and strong The scrotum and penis were large 

53 Hess, L Pathogenesis of Acute Glaucoma, Arch Ophth 32 128 (Aug ) 
1944, Pathogenesis of Glaucoma, ibid 33 392 (May) 1945 

54 The ophthalmologic data were furnished by Dr Henry Boruclioff and 
Dr Albert Elsberg, of the Beth Israel Hospital, Boston 
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The feet were flat and strikingly long (the tip of the heel to the tip of the right 
toe was 25 cm) The thighs and legs were thin, both hands were thin and long 
(length of the right index finger, 10 cm , length of the right middle finger, 
113 cm ) 

Ophthalmic examination showed glaucomatous atrophy with characteristic 
cupping of the disk and opacities in the lens of the left eye The anterior cham- 
bers of the eyes were shallow Ocular pressure was high in each eye, with a 
tension of 35 to 50 mm (Schijzitz) in the right eye and of 40 to 100 mm in the 
left eye Vision was 20/40 in the right eye and questionable in the left eye I'jo 
essential changes were apparent in the fundus of the right eye 

Summary — This case was characterized by late syphilis, hypertension, a healed 
(tuberculous?) lesion m the apex of the right lung, mild tabes, an asthenic habitus 
with acromegaloid signs, unilateral atrophy of the optic nerve and glaucoma 
simplex 

Remarkable in this case was the fertility of the patient’s mother 
The patient himself had no children I wish to stress this high degree 
of fertility m the family, which has not been noted m the literature It 
has been noted earlier m this paper in connection with tabes juvenilis 
It holds true also of juvenile dementia paralytica Of 8 cases of the latter 
disease described by Nonne,®^ a high degree of fertility was evident m 6 
(Nonne paid no attention to this fact) According to Nettleship,-*- 
the families of patients with retinitis pigmentosa are unusually prolific 
In my personal expeiience, this feature is not uncommon in families of 
feebleminded and degeneiate children whom I had the opportunity to 
study m the Wrentham State School 

The body build of the patient is the classic “habitus asthenicus ” 
Acromegalic traits, nevertheless, aie noticeable (large chin and zygomas, 
pronounced frontal sinuses and glabella, strong lower jaw, large 
genitalia) Some of these signs may be related to rickets The predis- 
position of asthenic patients to rickets has been mentioned 

Furthermore, the high skull seems to be noteworthy, reminding one 
of oxycephaly In the fourth article,^® the coincidence of oxycephaly and 
atrophy of the optic nerve was discussed, and the height of the skull 
was traced back to an abnormality of the middle fossa, with probable 
involvement of the diencephalon Interestingly, m Kraus’s case of 
nanosoma pituitana associated with congenital hypoplasia of the optic 
nerves the skull was surprisingly high (index, [height/length] 76 6) 
and pointed In nanosoma pituitaria without atrophy of the optic 
nerve the skull is short, brachycephalic or hyperbrachycephalic, but not 
high This fact should be borne m mind 

I have noticed the long hands and feet (cheiromegaly and podo- 
megaly) m a great many children with disproportionate growth 
The tabes m this case was mild, almost asymptomatic 
The diagnosis of “glaucoma simplex” was established on the basis 
of the principal signs, theie were no signs of acute congestion The 



212 


ARCHIVES OF OPHTHALMOLOGY 


unilateral atrophy of the optic nerve was undoubted Its relation 
to tabes cannot be ruled out, as the atrophy of the fellow nerve may 
occasionally develop several months or years later 

Case 2 — G S, a housewife, aged 52, the second of 8 children, had had 
measles and whooping cough during childhood In 1917 she had a "genital sore," 
which was “irregularly’’ treated \\ith iiijeclioiis The menirche occurred at the 
age of 11, the menses were regular and painful The menopause occurred at 
the age of 46, witliout difilculty She was delivered of 1 child, who died at the 
age of 6 weeks 

Exammaitoi : — Examination revealed duhiess of the apex of both lungs, with 
dilated superficial Kuty veins in this area and diminished breath sounds There 
were dilated subcutaneous veins on the anterior aspect of the chest and cor 
pendulum The heart tones were of good qualitj , the blood pressure was 145 
sjstohc and 70 diastolic Both pupils were small, the left one was spherical and 
the right one irregular in shape, both were fixed to light but reacted to distance 
The abdominal reflexes were normal on the left side, those on the right were 
absent (postoperative scar) The knee and ankle reflexes were normal, the Rom- 
berg sign was not elicited There was a rone of hjpalgcsia below the right 
breast Lumbar puncture, performed with the patient in the reclining position, 
revealed an initial pressure of 80 mm , after removal of 10 cc of fluid the pressure 
was 25 mm The total proteins measured 50 mg per hundred cubic centimeters 
The reaction for globulin was negative The Wasscrmann-Hinton reaction of the 
fluid was negative The cell count revealed 1 cell per cubic millimeter The patient 
was black haired, tall (height, 170 cm), slender (weight, 98 pounds [44 5 Kg), 
never exceeding 128 pounds [581 Kg]) and Icptosomatic (chest flat, ixillarj and 
genital hair and eyebrows scanty), with prominent acroinegaloid signs (large, 
plump fingers and toes, hcav}, high chin, large mandibular rami, large upper 
incisors, widely separated, large tongue, with a median and a pronounced lateral 
fissure), and high forehead 

The left eye showed deep glaucomatous cupping of the optic nerve head and 
atrophy of the nerve There was complete absence of vessels temporally Both 
anterior chambers were shallow The patient experienced no pain in tlie eje 

Tension was 35 mm (Schi^tz) in the right eje and 90 mm in the left e>e 
Vision was 20/20 in the right eye and doubtful in tlic left eje 

Summary — There were fibrotic changes in the apexes of both lungs, mild tabes, 
an asthenic habitus with acromegaloid features, glaucoma simplex and unilateral 
atrophy of the optic nerve 

Remarkable in this caSe are the fertility of the patient’s mother 
(the patient herself had only 1 child) and the mild course of the tabes 
The glaucoma was almost painless, as are many conditions (childbirth, 
pneumonia) in cases of tabes 

Case 3 — A K, a Russian Jew aged 56, was the fifth of 11 children His 
father, one of 17 children, died at the age of 83, of old age His mother died at 
the age of 84, of heart disease There was a past history of tonsillectomy, chronic 
suppurative otitis media with perilabyrinthitis and syphilis (1918), which was 
treated with arsphenamine, tryparsamide and a preparation of mercury The 
patient did not drink or smoke He complained of dizziness, headache, sleepless- 
ness and blurred vision 
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Examination — There were slight cyanosis of the lips Dulness was noted on 
the right side from the apex of the lung down to the second dorsal segment, 
with slight atrophy of the right trapezius and supraspmatus muscles and bronchial 
breathing over that area The trachea and larynx were displaced to the right side 
The boundaries of the heart were found on percussion to be the right sternal 
border, the third rib and the left midclavicular line Fluoroscopic examination 
revealed a distance from the midline of 4 8 cm to the right border and of 9 8 cm 
to the left border and a transverse diameter of 14 6 cm (enlargement of the left 
ventricle) A soft systolic murmur was heard over the entire precordium The 
second aortic sound was not accentuated An electrocardiogram showed left axis 
deviation and a prolonged P-R interval (myocardial damage) The edge of the 
liver was about 2 fingerbreadths below the costal margin The spleen was not 
enlarged The blood pressure was variable, at times being 190 systolic and 120 
diastolic and at others 220 systolic and 120 diastolic Nodal piles were 
present The pupils were equal and narrow, with a bilateral Argyll Robert- 
son sign The patellar reflex was diminished on both sides The achilles 
reflex was more active on the right side than on the left All abdominal reflexes 
were missing except in the left upper quadrant The Romberg sign was not 
elicited The Wassermann reaction of the spinal fluid was positive m 1919 and 
later became negative 

The patient was of medium size (height, 167 cm ) and obese (weight, 162 
pounds [73 5 Kg ] ) The cheeks and nose were reddish , the nose was snub, and 
the forehead was large but not high The neck was short and thick The shoulders 
were rounded, with a pronounced deltoid-pectoral furrow The chest was large 
and deep — almost barrel shaped The hands were soft, short and broad The legs 
were rather thin The pelvis was large and of feminine type There were deposits 
of fat on the lower part of the abdominal wall and on the thighs A deep furrow 
was present above each knee Gynecomastia was present Both testes were small 
and soft, he had had no erection for ten years The pubic hair was of horizontal 
outline, but a few hairs were present along the hnea alba The back and chest 
were hairless except for a few short hairs toward the lower part of the sternum 
There were few hairs on the anterior aspect of the lower part of the legs The 
■eyebrows were scanty, particularly laterally The skull was large, with a circum- 
ference of 57 3 cm and a sagittal diameter of 18 9 cm The bifrontal diameter 
was 15 8 cm , the cephalic index, 84 6 The palate was large and the chin heavy 

Tension was 43 to 45 mm (Schi^tz) m the right eye and 55 to 75 mm in the 
left eye, vision was 10/20 in the tight eye and consisted of light perception with 
projection temporally and below m the left eye There was bilateral atrophy of 
the optic nerve with glaucomatous cupping Degenerative patches were present 
in the retina of the left eye Both anterior chambers were shallow 

Summary — The case was characterized by late syphilis, slowly progressive 
nephrosclerosis with myocardial damage, fibrotic changes in the apex of the right 
lung, hemorrhoids, chronic otitis media, mild tabes, pyknic habitus with genital 
•disturbance, bilateral atrophy of the optic nerve and glaucoma (diagnosed many 
years ago) 

Noteworthy are the longevity of the patient’s family, the mild course 
of the tabes, the classic pyknic habitus combined with genital disorders 
(soft testes, impotency, g}mecomastia, female type of pelvis, feminine 
distribution of pubic hair, scanty hair on the body) and acromegaloid 
signs (strong chin, large tongue, scant}- eyebrows) 
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It seemed of interest to describe brieOy these 3 cases representing 
the association of glaucoma simplex with mild tabes Tlie glaucoma 
was practically painless In 2 cases the asthenic t>pc of body build 
was combined with aciomegaloid signs, in the third case the pyknic 
habitus, which is rare in tabetic patients, was combined with genital 
disoiders 

Three cases of glaucoma not complicated with tabes may be sum- 
mai ized from the standpoint of constitutional type 

Case 4 — N S, a Negro aged 52, Ind a bistor^ of gonorrhea in 190S and of 
syphilis in 1918 The syphilis had been treated with a bismuth compound His 
wife had had 3 or 4 miscarriages The patient had always been strong and able 
to lift heavy w'eights The muscles of his arms and legs were unusually strong 
and of athletic volume The testes and the scrotum, how c\ cr, were small, the sKin 
of the latter being soft, thm and unwrinUcd Ihe pubic hair was honronlal in 
outline and scanty The chest, abdominal wall, axillas and both arms were hair- 
less, but a few' hairs w'ere noted near the lateral aspect of the upper and lower 
portions of the legs The chin was hca\y and large TIic zygomas and the glabella 
were large 

There were no clinical signs of nciirosyphihs The Wassermann-Hinton and 
Kahn reactions of the blood were negatne 

Tension w'as 32 mm (Schidtz) in the right c\e .and 27 mm in the left eye 
Vision W'as 20/50 in the right eye and 20/30 m the left eye The optic disk of tlie 
right eye w'as atrophic and pale, with a deep c\ca\.ation near the margin of the disk 
A surgical coloboma marked the site of an operation performed sea oral years ago 
because of an acute attack of pain The disk of the left eye w.as normal 

Summary — The case w'as one of late syphilis and glaucoma with unilateral 
atrophy of the optic nerve 

Kretschmer^” expressed the belief that the combination of “djs- 
genitahsm” and the athletic body build is not uncommon It certainly 
indicates an abnormal development due to a diencephalic factor Cases 
of glaucoma have been recorded in the literature in which antisyphilitic 
treatment was to some extent successful I venture to surmise that 
these old cases may have been instances of arrested or mild ncuro- 
syphilis associated with glaucoma 

Case 5— L M, a housew'ifc aged 67, had had the menarche at 17 (“was given 
medicine for it”) and the menopause at 47 The menstrual periods were alwa^s 
irregular and painful 5he had had 3 miscarriages and 4 deln cries 

The patient was of the adipose-pyknic type, with deposits of fat on the thighs 
and the abdominal wall, the arms and chest being spared The mammary' glands 
were poorly developed (she had been unable to nurse any of her children) Her 
weight was 177 pounds (803 Kg), and her height, 169 cm, her face was 
"pentagonal ” There were no signs of old rickets 

Tension was 32 mm (Schi^tz) m the right eye and 40 mm in the left eye 
Vision W'as 20/30 m the right eye and 20/30 in the left ey'e 

No nasal contraction of the visual fields was noted There were pronounced 
cupping and atrophy of both nerve heads 

Summary — The patient was of adipose-pyknic type with "dysgenitalism ” She 
presented glaucoma with bilateral atrophy of the optic nerve and moderately increased 
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ocular pressure at the time of the examination (The patient showed a certain 
tendency to “fertility”) 

Case 6 — S C, a man aged 70, was a Russian Jew, the youngest of 6 siblings 
His father died at the age of 75 , he had had trouble with his feet (senile gangrene?) , 
his mother died at about the same age, of an unknown disease The patient was 
married and had 7 children , 1 child was born blind and “without a brain” , 1 son was 
stated to be an inmate of a state hospital for a disease believed to be incurable 
(dementia precox?) The patient could not control his bladder until the age of 6 
(nocturnal enuresis?) He had typhoid at 16 and an attack of “rheumatic fever” 
at 20, with no recurrence In recent weeks he had experienced a sensation of 
pressure on the chest after excitement or on climbing stairs The pain was con- 
trolled by glyceryl trinitrate The patient had been a heavy smoker for years 
There was no history of alcoholic abuse or of venereal disease He had always been 
stout and fat, his weight ranging from 200 to 205 pounds (90 7 to 93 Kg ) , he had 
lost about 5 pounds (2 3 Kg ) in recent weeks Bowel moi ements and appetite were 
normal 

Physical Examination — When the patient was first seen, his weight was 198 
pounds (89 8 Kg), and his height, 5 feet 7j4 inches (1715 cm) There was 
no cyanosis or peripheral edema, the veins of the neck were not distended Both 
radial arteries were thin , the pulse was slightly irregular , the blood pressure was 
140 systolic and 70 diastolic The boundaries of the heart Were the third rib, the 
right sternal border and the left middavicular line The heart beat was not 
palpable, the sounds were of good quality but distant There was immobility of the 
base of the left lung with small dilated veins over this area (Sahli’s wreath) 
The urine was normal, the Wassermann-Hinton reaction of the blood was negative, 
the electrocardiogram showed premature auricular beats, a rate of 65 per minute, left 
axis deviation, an inverted T wave in lead HI and a normal lead IV 

The patient was stout and rather obese, with deposits of fat on the lower part of 
the abdominal wall and a deep transverse fold above the symphysis Fat was 
abundant on both thighs, with less on the upper parts of the arms The chin was 
double, the neck was short and large The nasolabial folds were deep The nose 
was rather thick, the nostrils were wide, the tip of the nose and the cheeks were 
reddened The skull was large and of mesaticephalic type The measurements 
were as follows bitemporal diameter, 14 0 cm , bimaxillary diameter, 10 0 cm , 
sagittal diameter, 18 5 cm , height, 21 5 cm The cephalic index was 75 6 The 
circumference was 57 3 cm The vertex was flat and the occiput moderately bulging 
The face was broad , the mandibles were slightly curved, with a moderate amount of 
fat on the lateral portions The lateral contour of the face was almost vertical 
The palate was large The pubic hair was horizontal, with only a few hairs along 
the linea alba A group of dark hairs was confined to the sacral area The axillas 
and the four extremities were hairless (The beard had never been strong ) The 
testes were small and soft (due to age?) The prostate was not enlarged There 
were no definite signs of rickets The chest was large and short, suggesting the 
“barrel chest,” with wide, symmetric costal angles The tip of the spleen was 
palpable The liver was not enlarged The deep, cutaneous and right pupillary 
reflexes were normal 

Ophthalmic Examination — In January 1940 the patient stated that for about a 
year he had had attacks of blurring at night, which cleared up in the morning Two 

55 The ophthalmologic data were furnished bi Dr Benjamin Sachs, of the 
Beth Israel Hospital, Boston 
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weeks prior to examination he had considerable pain and blurring in the left eye 
Examination revealed severe congestive glaucoma in the left eye, with considerable 
steaminess of the cornea and practically no anterior chamber The pupil of this 
eye was widely dilated Tension was 66 mm (Schifttz) Vision consisted only of 
light perception The right eye had normal tension but a very shallow anterior 
chamber Mecholyl and neostigmine were administered to the left eye, with 
little influence on the pressure A paracentesis was performed The miotics 
had no effect on the tension An iridectomy was done Tension was con- 
trolled, and vision improved By May the tension was within normal limits 
Both anterior chambers were very shallow The left ins was atrophic The right 
optic disk was normal The left optic nerve was atrophic Vision was 20/40 in the 
right eye with glass (high hyperopia with hyperopic astigmatism) and 20/50 in the 
left eye 

Summary — ^The patient was of pyknic type with “dysgenitalism,” unilateral 
“glaucomatous” atrophy of the optic nerve, healed pleurisy of the left side and 
hypertrophy of the left ventricle 

The following 2 cases of mild tabes may serve to illustrate both 
the pyknic-dysgenital and the asthemc-acromegaloid category of the 
disease Neither patient had glaucoma 

Case 7 — S I , a Portuguese aged 40, complained chiefly of blurred vision 
in both eyes, of about nine months’ duration There was no history of syphilis 
The Wassermann-Hinton tests of the blood and the spinal fluid, however, gave 
positive reactions 

Both pupils were miotic and fixed to light, with a normal reaction in accom- 
modation Both the ankle and the knee jerks were absent The Romberg sign was 
not elicited The cremasteric and abdominal reflexes were hyperactive There 
was no mental deterioration 

The patient was well nourished (with no notable loss of weight in recent 
months) The skull was rather high and of hypsicephalic type (bregma-chin 
measurement, 13 8 cm ) There were a double chin and deposits of fat on the 
abdominal wall, the thighs and buttocks The chin was short and large, with two 
pads of fat The bridge of the nose was sunken The glabella was rather large 
and prominent The legs and fingers were thin and delicate, the latter being long 
and hyperextensible The thorax was short and large and covered with hair 
The testes were small and soft and were not sensitive to pressure The pelvis was 
large, of feminine type No sign of rickets was apparent Atrophy of the optic 
nerve was present bilaterally, with both fields contracted peripherally The ocular 
pressure was normal Vision was 20/30 in each eye 

Snmmaiy — The patient had tabes dorsalis, oligosymptomatic (with no history 
of “crises” and no pronounced ataxia), and bilateral primary atrophy of the optic 
nerve He was of pyknic habitus with a tendency to female adiposity and a certain 
degree of dysgenitalism He had no history of initial loss of weight 

Case 8 — A man aged 74, a painter, had been troubled for four or five years 
with sharp pains in the left leg, of sudden onset and short duration The eyesight 
had begun to fail The bowels were regular The bladder was continent Bilateral 
herniorrhaphy had been performed five years before He had 5 children, all of whom 
were reported to give negative serologic reactions of the blood 

The pupils were unequal and of irregular size, reacting sluggishly to light and 
better in accommodation The mobility of the eyeballs was not restricted There 
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was no mstagmus 'I he knee and ankle icnexcs wcic nh'^ent The Romberg sign 
was not elicited TIic patient walked W'lth a btoad ha<:c llicic w'tic no prominent 
sensor} defects The Hinton reactions of the blood and spinal fluid W’crc negative 
The reaction of the fluid foi globulin was positive Jin. cell count was 198 per 
cubic millimeter The colloidal gold cui\c was 55H321100 The total protein was 
62 mg per hundied cubic centimeters Both disks were pale, the> presented no 
inflammaton changes Both fields weic conti acted pcriphcially Oculai picssure 
and the antciior chambcis were noiinal 

The patient was tall (height, 5 feet 6 inches [167 5 cm]), lean (weight, 147 
pounds [66 7 Kg]) and pale He was cuphoiic The skull was of hvpsiccphalic 
t^pc The chest was long and flat, with an acute epigastric angle The tenth rib 
fluctuated on each side ^foderate deposits of fat were present on the upper 

portions of both arms (of feminine distribution) and on the abdominal wall The 

trunk and all the extremities weie haiiless The chin was large and high, wuth 

two grooecs Ihc fingers and toes were large and plump The nose w'as large 

The pubic hair was scant^ 

S'lfiiiinniv — The patient presented tabes doisahs, oligosMnptomatic , bilateral 
atropln of the optic ncr\c, aciomcgaloid signs, and a tendency to the feminine 
t\pc of obesit} There weie undoiibtedlv signs of asthenic habitus The flat, long 
chest with the acute epigastric angle, the fluctuating ribs, the tendency to herniation 
(frequent, in ni} personal experience, with the asthenic habitus) and the scant} 
pubic hair (which had alwa}s been so) were tMdcnce But at first glance the 
picture of "asthenia" might be obscured by the acromegaloid signs (large chin, 
large toes and fingers, large nose) and the tcndcnc} to adiposity These transi- 
tional forms are iheoreticall} important, as the} arc indicatuc of a participation 
of the hypoplnsiodienccphahc s^slcm 

COMMENT 

The rare occuricnce of tabes in syphilitic patients (in about 2 pei 
cent) compaies w-ell with the infiequency of neivous complications 
following certain other infectious diseases (diphtheria, influenza, malaria) 
or toxic conditions (alcoholism) It dcmonstiates that an endogenous 
factor IS decisive in the pathogenesis of certain anatomic diseases of the 
central nervous system 

As for the endogenous agent operative in acquired tabes dorsalis, 
Stiller’s habitus asthenicus deserves attention, because in a majority of 
tabetic persons objective clinica*! signs or subjective symptoms (weakness, 
fatigue, vague pains) of this type of organization can be obseived 
There are indications that in the asthenic type the hypophysiodiencephalic 
system is involved, at least so far as sexual distuibances, physical under- 
development and a tendency to association with hypophysial disordeis 
are concerned In certain cases of tabes unquestionable signs of dien- 
cephalic origin can be detected Of the cases of acquired tabes there 
IS a small number, about 15 per cent, associated with primary atrophy 
of the optic nerve, whereas in cases of juvenile (congenital) tabes this 
proportion is much higher (40 per cent, oi even 60 per cent according to 
some authors) 
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It IS known that in cases of congenital syphilis the pituitary body 
frequently shows anatomic alteration This change, together with the 
stunted growth and sexual retardation, may be considered evidence 
of a congenital anomaly of the hypophysiodiencephahc area It leads 
one to compare the rather frequent occurrence of atrophy of the optic 
nerve in cases of juvenile syphilis with the frequent occurrence of optic 
atrophy with certain nonacromegalic tumors of the pituitary body There 
might be a link between primary atrophy of the optic nerve and dys- 
pituitarism in cases of juvenile tabes 

The mild course of juvenile tabes is similar to the well known mild 
course in the cases of acquired tabes with associated bilateral atrophy of 
the optic nerve The mild, amaurotic form of acquired tabes presents 
either the asthenic habitus combined with acromegaloid features or 
the pyknic habitus combined with signs of adiposogenital dystrophy 
The body build is the conditio sine qua non for the development of 
atrophy of the optic nen^e 

Both the acromegaloid signs and the signs of adiposogenital dis- 
turbance being correlated with a change in the diencephalon, the atrophy 
of the optic nerve associated with acquired tabes may have the same 
pathogenesis as the atrophy occurring with juvenile tabes 

The diencephalic lesion under discussion is essentially a minute con- 
genital anomaly of the brain On the basis of this anomaly, the atrophy 
of the optic nerve is later precipitated by syphilis This congenital 
lesion may provide a clue to the understanding of some clinical peculi- 
arities of atrophy associated with tabes (early impairment of dark 
adaptation, a possible link with color blindness, or daltonism) 

Atrophy of the optic nerve associated with tabes is not analogous to 
degeneration of the posterior roots, as has been assumed by many 
authors With pernicious anemia at least, in which degeneration of the 
posterior roots and spinal column is frequent (in about 60 per cent of 
cases according to Hurst), atrophy of the optic nerve is rare Appar- 
ently, in pernicious anemia the important hypophysiodiencephahc factor 
IS missing 

Tabetic atroph) of the optic nerve is combined neither with 
nystagmus nor with cataract As was pointed out, there are no signs of 
mechanical pressure on the optic nerves, nor are there any signs of 
inflammation 

Tabetic atrophy of the optic nerve is to be considered a systemic 
degeneration within the central optic pathways, between the bulbus and 
the primary optic centers of the brain From the clinical standpoint, it 
may be compared to a certain category of primary atrophies of the optic 

56 Uhthoff 1 Oliver - Deutsch ® 

57 Benedikt Stargardt " 
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nenc cliaiactcii/cd by coincidence of the atiophy with diencephalic 
signs and a congenital anoinah \\itlnn the middle fossa (Hess 

As legal ds the natnie of this lesion, the possibility of a ti opine 
distin bailee dmnld be home in innid In the light of modem lescaich 
(Waikan) ’’ and Ins co-\\oikers) theie ajipcais to exist a connection 
between congenital malfoimatioiis and mitntional distin bailees 

The coincidence of “mild*’ tabes and gkiucoma is not without interest 
In ‘=01110 sense, it ina\ coiiohoiate the Inpothcsis that the main clinical 
signs of glaucoma aic dependent on nnolvcment of the diencephalon 
(Hess) 'J'lic body build of patients mth glaucoma and atiophy of the 
optic none is the same as the body build of patients with tabes compli- 
cated with ainauiosis 

The bod} build, if earl} ucogin 7 cd and cxahiatcd, would pio\ide 
an indication to the fuithci com sc of the disease How‘ fai the manage- 
ment of the condition max be mnuenced b\ this concept wnll be discussed 
in the next papei Although the significance of mechanical piessure in 
the pathogcnc‘=is of “glaucomatous’’ atiophy of the optic ncive cannot 
be neglected, the diencephalic factoi dcscixes fuithei stud} 

Like the primal y atropln of the optic nerve encountered wnth 
certain diseases of the middle fossa (ox}cephaly, hypertelorism, certain 
tumors of the pituitary gland, Friedreich’s disease, arachnoiditis inter- 
chiasinatica, ictinitis pigmentosa, arachnodactyly and infantile myx- 
edema) and with picgnancy, and like the atiophy of the optic nerx^e in 
certain eases of tabes doisahs, “glaucomatous” atrophy of the optic nerve 
may be connected xvith a congenital anomaly of the diencephalic area 
The site of the glaucomatous attack and that of the congenital anomaly 
xxould be located m the close neighborhood of the vegetative centei 
of the dicnccphalon It is xvell to remind oneself that the optic nerve 
IS connected xvith many parts of the diencephalon (nucleus supraopticus 
and tuber cmereum) by anatomically xvell defined tracts (tractus 
retmosupraopticus and the medial and lateral tractus letinotuberales) 
serving the transmission of impulses diiectly from the retina to the 
pituitary system 

GENERAL CONCLUSIONS 

Txvo features are prominent in glaucoma increased intraocular 
pressure and atrophy of the optic nerve The pain, although important, 
remains in some cases more or less m the background 

The intraocular pressure depends mainly on a neural regulation 
initiated by means of reflexes The receptor organ of this reflex action 
IS the ciliary ganglion This is the only sensory center for all stimuli 
arising within the bulbus 

58 Warkanv, J Congenital Malformations Induced in Rats by Maternal 
Nutritional Deficiency, Am J Dis Child 65 882 (June) 1943 
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Glaucoma is essentially a neuroregulatoiy disturbance It either 
starts suddenly, like a “crisis,” oi develops insidiously Glaucoma is 
always “secondary ” 

The eyeball is a viscus and is “represented,” as are all visceral organs, 
m the diencephalon This “vegetative” centei is subject to influences 
from the cortex (anxiety, nervous strain) In any case of glaucoma 
the primary site is thought to be in one of the following structures 
(1) the peripheral nerve teiniinals within the bulbus, (2) the ciliary 
ganglion, (3) the diencephalon or (4) the cortex 

The therapy, if rational and, in compliance with the requirements 
m different cases, is to be directed to the terminal nerves, to the dien- 
cephalon or to the cortex (The terminal nen^es and the ciliary organ 
represent one unit ) Miotics act on the terminal nenes 

Atrophy of the optic nerve complicating glaucoma is associated 
with increased intraocular pressure Aside fi om the pressure mechanism, 
there exists in certain cases of glaucoma a definite tendency to atrophy 
of the optic nerve This tendency depends on a congenital anomaly, 
and the pressure mechanism in these cases acts as a precipitating factor 
This “glaucomatous” atrophy of the optic nerve bears a similarity 
to the atrophy associated with certain organic diseases of the brain 
The latter type of atrophy is based on a structural anomaly of the skull 
(middle fossa) and of the brain (diencephalon) 

Atrophy of the optic nerve is prone to develop either in persons with 
asthenia associated with acromegaloid features or in those with a pyknic 
body build associated with signs of adiposogenital disturbance Early 
study of many cases from the neurologic-constitutional standpoint will 
assist in making the prognosis and possibly in preventing atrophy of the 
optic nerve 

16 Kenwood Street, Brookline 46, Mass 
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GONOKkHLAL IRITIS IN* MAN 

T he recognition of gononhcal intis has been dcla>ed by 
several factors First, Hunter’s classic self inoculation resulted 
in gonorrhea and s\phihs being considered foi decades as manifestations 
of a single disease Second, the association of iritis with arthiitis of 
various kinds, including the gonoriheal, served to complicate matters 
Third, gonorrheal iritis tended to be mistaken for the more commonly 
encountered purulent gonoiiheal conjunctivitis, from which it had to 
be distinguished 

The clinical picture of gonorrheal iritis slowly emerged from the 
case reports and studies of Brodie,^ Vetch," Travers,® Frick,^ Lawrence,® 
Mackenzie,® de Weckei," Forster,® Fournier and Galezowski,® Hutchin- 

From the Department of Surgery (Division of Ophthalmology) , the Depart- 
ment of Medicine, and the A B Kuppenheimcr Foundation of the University 
of Chicago 

The major portion of the work described in this paper was done under a 
contract recommended by the Committee on ^Medical Research, between the Office 
of Scientific Research and Development and the University of Chicago 

1 Brodie, B C Pathological and Surgical Observations on Diseases of the 
Joints, London, Longman, Hurst, Rees, Orme and Brown, 1818, pp 55-59 

2 Vetch, J A Practical Treatise on the Diseases of the Eye, London, G 
Whittaker and W B Whittaker, 1820, pp 243-246 

3 Travers, B A Synopsis of the Diseases of the Eye, ed 2, London, Long- 
man, Hurst, Rees, Orme and Brown, 1821, p 129 

4 Frick, G A Treatise on the Diseases of the Eye, Baltimore, Fielding 
Lucas Jr, 1823, p 42 

5 Lawrence, W A Treatise on the Diseases of the Eye, London, John 
Churchill, 1833, pp 233-237, Washington, D C, Duff Green, 1834, pp 186-189, 
ed 4, edited by I Hayes, Philadelphia, Blanchard & Lea, 1854, pp 309-312 and 347 
6 Mackenzie, W A Practical Treatise on the Diseases of the Eye, London, 
Longman, Rees, Orme, Brown and Green, 1830, pp 376-381, Boston, Carter, 
Hendee & Company, 1833, pp 312-316, ed 4, Philadelphia, Blanchard & Lea, 
1855, pp 534-537 

(Footnotes conttnued on next page) 
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son/° Griffith, “ Lawford and others, Beaumont,^® Cobbledick “ and 
many others 

Proof of the gonorrheal origin of the iritis was slow in forthcoming 
Of necessity, it had to wait on the discovery by Neisser m 1879 of 
the gonococcus and its subsequent growth in culture by Bumm 

In 1897 Karsmtski published the detailed report of a case of 
gonorrheal iritis appearing a month after the onset of acute gonorrheal 
urethritis and a week after its subsidence Examination of pus obtained 
by paracentesis from the anterior chamber revealed intracellular gono- 
cocci “identical with those of the previously examined urethral pus ” 
In 1911 Sidler-Huguenm reported the results of blood cultures and 
cultures of material from the anterior chamber of 5 patients with gon- 
orrheal iridocyclitis The blood cultures of 3 of the patients were posi- 
tive, and material obtained from the anterior chamber of 1 of them 
yielded a pure culture of gonococci The author concluded that the 
ocular complication was hematogenous All 5 patients also showed 
optic neuritis 

Byers, in 1907, published a comprehensive monograph,^® which is 
probably the best work on the ocular metastasis of gonorrhea In it 

7 de Wecker, L, in Graefe, A, and Saemisch, T Handbuch der gesamten 
Augenheilkunde, Leipzig, Wilhelm Engelmann, 1874, vol 4, pt 1, pp 497-498 

8 Forster, in Graefe, A , and Saemisch, T Handbuch der gesamten Augen- 
heilkunde, Leipzig, Wilhelm Engelmann, 1877, vol 7, pt 5, pp 86-87 

9 Fournier and Galezowski, cited by Byers 

10 Hutchinson, J A Report on the Forms of Eye-Disease Which Occur in 
Connexion with Rheumatism and Gout, Ophth Hosp Rep 7 287-332 and 4SS-493, 
1873 , 8 191-216, 1876 

11 Griffith, J Intis, a Sequel of Gonorrhoea, Tr Ophth Soc U Kingdom 
20 83-92, 1900 

12 Lawford, J B , Hamilton, R J , Yeld, R A , Darier, A , Power, H , Cross, 
F R , Drake-Brockman, E F , Stephenson, S , Marshall, C D , Cargill, L V , 
and Roll, G W , in Discussion on the Relation of Gonorrhoea to Disease of the Eye 
(Excluding Purulent Ophthalmia), Brit M J 2 1330-1332, 1901 

13 Beaumont, W M Remarks on Intis, with Special Reference to Gonor- 
rhoeal Intis, Brit M J 2 138-140, 1908 

14 Cobbledick, A S Gonorrhoeal Iridocyclitis with Observations on Its 
Relation to So-Called Rheumatic Intis, Ophthalmoscope 10 703-707, 1912 

15 Neisser, A Ueber eine der Gonorrhoe eigentumliche Micrococcusform, 
Centralbl f d med Wissensch 17 497-500, 1879 

16 Bumm, E Menschhehes Blutserum als Nahrboden fur pathogene Mtkro- 
organismen, Deutsche med Wchnschr 11 910-911, 1885 

17 Karsmtski, A V A Case of Gonorrheal Intis, Voyenno M J (med -spec 
pt ) 190 824-829, 1897 

18 Sidler-Huguenin Ueber metastatische Augenentzundungen namentlich bei 
Gonorrhoe, Arch f Augenh 69 346-378, 1911 

19 Byers, W G M A Study of the Ocular Manifestations of Systemic 
Gonorrhoea with Reports of Cases of This Nature, Stud Roy Victoria Hosp 2 
107-231, 1908 Dr Byers furnished us with a copy of his monograph and granted 
us permission to reproduce an illustration (fig 1, p 163) from it 
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he reported the hist histologic study of a case of gonorihcal iritis Since 
this monograph is not easily available, the illiistiation is reproduced 
(fig 1) The patient was a }oung man with gonorrhea, polyai tin itis 
and septic fe\er Six weeks after the onset of the disease his left eye 
was the site of mild but well defined iiitis The eye w'as recovei mg satis- 
factoril} under treatment when obscure gastrointestinal symptoms set 
111 and the patient died , the cause of death w'as acute dilatation of the 
stomach Histologic examination of the eyeball show'ed keratic precipi- 
tates on the posterior surface of the cornea, swelling and small round 
cell infiltration of the ins, swelling and dense cellular invasion of the 
ciliary bod} and a rather massn c fibi inocellulai exudate along the whole 



Fig 1 — Microscopic section from Byers , case of gonorrheal iridocyclitis 


extent of the ciliary processes A differential count of the cells m the 
exudate showed that small mononuclear cells predominated over poly- 
morphonuclear forms Careful search with various stains for gonococci 
and other possible organisms gave negative results Particularly striking 
were the degree and extent of anatomic involvement, in contrast with 
the mild gross clinical findings 

Roosa,^° in 1906, reported a case of “gonorrheal metastatic iridocy- 
clitis,” although the evidence for its gonorrheal origin was inadequate 

20 Roosa, D B St J A Case of Metastatic Gonorrheal Choroiditis Enucle- 
ation of tfie Eye, Post Graduate 21 692-693, 1906 
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Similarly, in Kiavitz’-^ case of gonorrheal endophthalmitis following 
cataract extraction the diagnosis was made merely on the presence of 
intracellular and extracellulai diplococci, identified by the pathologist 
as gonococci, in the conjunctival smear 

Velhagen,““ in 1937, published the report of a case of iridocyclitis 
m which histologic study of the enucleated bulb revealed organisms 
which he considered to be gonococci The tenability of this conclusion 
IS open to question, since it was based solely on the intraocular presence 
of gram-negatne diplococci, and no gonococci or other evidence of 
gonorrhea was ever obseived elsewhere in the patient Velhagen did 
not consider the meningococcus as a possible etiologic agent It is an 
organism almost identical morphologically with the gonococcus, and 
meningococcus carriers are not uncommon m healthy population groups 
Granted Velhagen’s assumption of a gonococcic origin, the histologic 
observations were interesting The capsule of the lens was broken on 
Its anterior aspect, and the anterior chamber was filled with innumerable 
pus cells and swollen lens fibers, among which clumps of the micro- 
organisms were visible The ins was greatly edematous and hyperemic , 
the ciliary body was infiltrated with pus, and the posterior portion of 
the lens was embedded m a purulent mass containing numerous colonies 
of bacteria The ins and the ciliary body contained no organisms The 
posterior segment was only slightly involved 

In addition to the cases of optic neuritis associated with gonorrheal 
iritis cited by Byers and Sidler-Huguenin,^® additional cases were 
reported by Krause,-^ Cobbledick and von Hippel The last- 
mentioned author expressed the belief that the optic neuritis was the 
chemotactic effect of a toxin diffusing backward from the inflamed 
anterior segment Byers also collected 6 cases of optic neuritis in which 
there was no apparent associated iritis 

As encountered clinically, gonorrheal iritis manifests no especially 
diagnostic characteristics It occurs much more commonly in males 
than in females It generally does not arise until a few weeks after the 
initial genitourinary infection, and then often in association with other 

21 Kravitz, D Postoperatne Endogenous Infections of the Eye, Am J Ophth 
19 328-330, 1936 

22 Velhagen, C Eitnge Iridocyclitis niit Gonokokken in Augemnnern, iClin 
Monatsbl f Augenh 98 20-23, 1937 

23 Miller, C P , Beadenkopf, W G , Peck, D , and Robbins, MW A 
Survey of Chronic Meningococcus Carriers in a Semi-Permanent Population, J 
Infect Dis 74 212-224, 1944 

24 Krause, P Zwei Falle von Gonokokkensepsis mit Nachweis der Gonokok- 
ken im Blute bei Lebzeiten der Patienten, Berl khn Wchnschr 41 492-494, 1904 

25 Cobbledick, A S Gonorrhoeal Intis Complicated by Interstitial Optic 
Neuritis, Ophthalmoscope 10 319-320, 1912 

26 von Hippel, E Ueber einen Fall von ungewohnlich schwerer gonorrhoischer 
Iridocyclitis und Neuritis optica. Arch f Ophth 94 355-360, 1917 
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evidences of systemic spiead (aithiilis, septicemia, endocarditis, or sub- 
cutaneous abscesses) Some uiologists have noted so close a correlation 
between the onset of the iritis and instrumentation or massage that 1 of 
them=‘ has even recommended chemotherapy duiing these procedures 
Indeed, the diastic manipulative therapy of gonoirhea m males, m cqn- 
trast with the more conservative treatment of the disease m females, 
may account for the greater incidence of iritis (and other metastatic 
complications) in the male 

The classic ocular picture is that of severe anterior uveitis, with 
grayish, gelatinous exudate virtually filling the anterior chamber, some- 
times with hypopyon and at other times with hyphema After a few 
weeks the process subsides and recovery is complete, often without a 
single synechia Another type of gonorrheal intis is said to be charac- 
terized by the formation of extensive posterior synechias, multiple recur- 
rences and eventual atrophy Also attributed to gonorrhea is a simple, 
mild iritis in which complete recovery generally occurs whether or not 
treatment of any sort is instituted How large a proportion of the cases 
of “one day iritis” fall into this category is a matter for speculation, 
since a thorough investigation is not usually made and the subject does 
not appear to have been of sufficient importance to have warranted much 
study 

Among reports in the literature of this century, Collins and Silcock 
stated that gonorrhea was the causative factor in 15 per cent of 100 
cases of iritis, Yeld,^= in 8 per cent of 159 cases, Chevallereau and 
Chaillous,^'* in 7 per cent of 131 cases, Gutmann,®^ in 3 per cent of 150 
cases, Straub,®^ in 3 per cent of 161 cases, Goulden,®® in 11 per cent of 
179 cases. Irons and Brown,^^ in 5 per cent of 200 cases, Bulson,®° in 

27 Herrold, R D Chemotherapy of Gonococcic Infections, St Louis, C V 
Mosby Company, 1943, p 76 

28 Among others. Ward (Bnt M J 1 755-758, 1901), Hamilton,i2 Brown- 
ing (Brit J Ophth 4 102-106, 1920) and Holloway (Am J Ophth 14 232-238, 
1931) have pointed out the association of traumatic therapy and the origin or 
exacerbation of systemic gonorrheal processes 

29 CollinS, and Silcock, in discussion on Griffith 

30 Chevallereau, A, and Chaillous, J Recherches sur I’etiologie de I’lntis, 
Compt rend Cong internat (Lucerne), 1904, pp 310-313 

31 Gutmann, A Beitrag zur Aetiologie und Statistik der pnmaren Intis, 
Deutsche med Wchnsch 31 1671-1673, 1905 

32 Straub, M Ueber Hyalitis und Cyclitis, Arch f Ophth 86T-68, 1913 

33 Gouldcn, C Inflammation of the Uveal Tract Secondary to Infection of 
Mucous Membranes, Roy London Ophth Hosp Rep 19 328-375, 1914 

34 Irons, E E, and Brown, E V L The Etiology of Intis, JAMA 
81 1771-1776 (Nov 24) 1923 

35 Bulson, A E The Etiology and Treatment of Endogenous Intis An 
Analysis of One Hundred Consecutive Cases in Private Practice, Tr Am Ophth 
Soc 23 292-327, 1925 
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5 per cent of 100 cases, Gilbert, in 3 per cent of 500 cases, Gifford,®' 
in 7 per cent of 118 cases, and Zeeman,®® in 12 per cent of 290 cases 

In a series of 562 patients with uveitis, Guyton and Woods®®" 
expressed the belief that gonorrhea was 'the definite etiologic factor in 
1 8 per cent and the presumptive etiologic factor in an additional 2 8 
per cent While admitting that the cnteria for the gonorrheal origin 
of a particular case of uveitis were open to criticism and left doubt as 
to the accuracy of the diagnosis, they stated that the “complement fixa- 
tion test IS of principal value in ruling out the possibility of gonorrhea 
as a cause of uveitis “ 

In this connection, it might be well to heed the warning of some 
acknowledged experts in the general field of gonorrhea Van Slyke, 
Thayer and Mahoney stated “There is a distinct tendency to ascribe 
to laboratory findings a degree of infallibility which may exceed the 
limitations of the procedure employed ” Their findings are w'orth sum- 
marizing Cultures and duplicate smeais w^ere made of the cervical 
secretion of 664 female patients One hundred and forty of the cultures 
were found to yield gonococci, the identity of the organisms being 
confirmed in all instances by appropriate sugar fei nientation reactions 
The smears for these 140 patients w^eie examined by three competent 
microscopists and leported to show' gonococci in 88, 47 and 40 instances, 
respectively The smears for the 524 patients with negatne cultures 
for gonococci were reported by the same three microscopists to contain 
the organisms in 76, 13 and 4 instances, lespectively 

With such inconsistency in the bacteriologic diagnosis of an easily 
accessible genital t3'pe of gonococcic infection, it is no wonder that 
a positive diagnosis of mtraoculai gonorrhea can so rareh be established. 

The gonococcus complement fixation test has been disappointing 
as a diagnostic procedure As a result of several studies, its validity has 
been seriously questioned, Gohring,^^ for example, in a comparative 
series of complement fixation tests made on 300 patients with gonorrhea, 
found positive reactions m 42 and 51 per cent, respectively, wdien two 
different gonococcus antigens were used and m 40 per cent wdien a 

36 Gilbert, W , in Schieck, F , and Bruckner, W Kurzes Handbuch der 
Ophthalmologic, Berlin, Julius Springer, 1930, vol 5, p 3 

37 Gifford, SR A Review of the Literature on the Etiology of Acute Intis, 
Am J Ophth 14 100-110, 1931 

38 Zeeman, W P C , in Berens, C The Eye and Its Diseases, Philadelphia, 
W B Saunders Company, 1936, p 634 

39 Guyton, J S , and Woods, A C Etiology of Uveitis A Clinical Study of 
Five Hundred and Sixty-Two Cases, Arch Ophth 26 983-1018 (Dec ) 1941 

40 Van Slyke, C J , Thayer, J D , and Mahoney, J F Comparison of Media 
and Laboratory Results in Gonococcus Cultures, Am J Syph , Conor & Ven Dis 
26 55-62, 1942 

41 Gohring, G Experimentelle Untersuchungen zur Komplementbindungsreac- 
tion bei Gonorrhoe, Dermat Wchnschr 111 625-628, 1940 
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staph 3 'lococcus antigen ^^as used He also found a change in the reactions 
of the gonococcus complement fixation test m human subjects from 
negatnc to positive on the intravenous injection of suspensions of killed 
meningococci or staphylococci m increasing doses In a lecent critical 
leview, Thomas''" concluded that the complement fixation test for 
gonoi rhea was not sufficiently accurate to ha\ e gained wide acceptance 

The application of sulfonamide compounds and of penicillin to the 
therap) of gononhea has m geneial constituted a great step forward 
However, sulfonamide-resistant gonorrhea has become common, and 
more i ecently it has been demonstrated that the gonococcus may become 
resistant to penicillin The pioblem of gonorrhea is by no means 
completely overcome 

REVIEW or THE LITERATURE OX EXPERIMENTAL GONORRHEAL IRITIS 

The gonococcus has been a notably difficult organism to study in 
experimental infection In an extensive survey of the literature from 
1786 to 1943, HilH* was able to leport little in the \vay of positive 
results In the 234 papers she review^ed, no experiments w^ere successful 
wdiich utilized gemtourmaiy tissue, lectal mucosa, nasal mucosa, pleura, 
joints, skin and subcutaneous tissues, the central nenous system, or the 
circulatory system as sites of the infection A generalized sepsis has 
been produced m mice by means of peritoneal injection,''® but this does 
not meet the needs of pioblems which require a localized infection for 
their investigation 

In a large number of the studies revieived by Hill, ocular tissues were 
utilized An occasional obseiver leported the piesence of gonococci after 
conjunctival inoculation, particularly after sensitizing the tissue with bile, 
but the lesults all too often could not be confiimed oi weie marred by 
the presence of secondary contaminants Corneal and subconjunctival 
inoculation gave similarly disappointing results 

Risso,^® in 1892, on the injection of a suspension of organisms into 
the anterior chamber of the guinea pig, noted clouding of the aqueous 
after twenty-four hours and \vas able to see intracellular diplococci in 
the fluid 

42 Thomas, R B The Gonococcus and Gonococcal Infections, Am J Syph , 
Gonor & Ven Dis 26 691-774, 1942 

43 Bahn, J M , Ackerman, H , and Carpenter, C M Development in Vitro of 
Penicillin-Resistant Strains of the Gonococcus, Proc Soc Exper Biol & Med 58 
21-24, 1945 Miller, C P , and Bohnhoff, M Studies on the Action of Penicillin 
IV Development of Penicillin Resistance by Gonococcus, ibid 60 354-356, 1945 

44 Hill, J H Experimental Infection with Neisseria Gonorrhoeae II 
Animal Inoculations, Am J Syph, Gonor & Ven Dis 28*334-378 and 471-510, 
1944 

45 Miller, C P , and Hawk, W D Experimental Gonococcal Infection, Tr 
A Am Physicians 55 216-218, 1940 

46 Risso, A Colture del gonococco a scopo clinico, Riforma med 8:507-509, 
1892 
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Steinschneider,^’^ in 1893, noted that the injection of gonococci 
together with the medium (seium agar) into the anterior chamber of 
the rabbit was followed by the appearance of conjunctival hyperemia, 
clouding of the cornea, grayish white exudate in the anterior chamber 
and hypopyon Both cultures and smears consistently failed to show 
gonococci When either the gonococci or the medium alone was injected, 
no inflammatory reaction occurred 

De Christmas,^® in 1897, reported the recovery of gonococci from 
the anterior chamber of the rabbit for twenty-four to forty-eight hours 
after inoculation. He defined the nature of the problem by stating that 
the gonococcus was not destroyed by the animal, “but dies principally 
because it does not find in the milieu of the living (laboratory) animal 
the conditions necessary for its survival It is not known of what the 
particular conditions consist, or the specific properties of human mucosa 
which constitute so propitious an environment for this microbe, but the 
environmental diflferences must be important, since it appears thus far 
impossible to adapt the gonococcus to a new milieu ” 

Pompeani,^® working in de Christmas’ laboratory, inoculated the 
anterior chamber of rabbits with a bactenologically sterile, alcohol- 
precipitated gonococcus toxin and noted a severe inflammatory reaction, 
manifested by chemosis, corneal opacification and vascularization, and 
hypopyon He considered that this result demonstrated the remarkable 
pyogenic properties of the toxin Intracorneal introduction of the toxin 
elicited the same results, as did injection of living gonococci He also 
claimed to have produced a serum which was able to neutralize to a great 
extent the pyogenic action of the toxin 

Da Fonseca,®® in 1898, inoculated the anterior chamber of the rabbit 
and observed some corneal opacification, hypopyon, anterior and pos- 
terior synechias and pupillary membranes The inflammatory response 
diminished at the end of a week Microscopic studies showed active 
phagocytosis, to which he ascribed the absence of gonococci in cultures 
of material obtained by the second day 

Scholtz inoculated the anterior chamber of the rabbit with small 
numbers of living or killed gonococci and observed diffuse suppuration 
in the anterior chamber and clouding of the ins within a few hours The 

47 Steinschneider Ueber die Cultur der Gonokokken, Berl khn Wchnschr 
30 728-731, 1893 

48 de Christmas, J Contribution a I’etude du gonocoque et de sa toxine, Ann 
I’Inst Pasteur 11 609-639, 1897 

49 Pompeani, F Toxine et antitoxine du gonocoque. Thesis, Pans, no 170, 
Guerin, Derenne et Cie, 1898 

50 da Fonseca, A R Contnbuiqao para o estudo do gonococco, Coimbra 
med 18 324-327, 384-387, 393-395 and 414-416, 1898 

51 Scholtz, W Beitrage zur Biologie des Gonococcus (Cultur, Thierexperi- 
mente und klimsche Beobachtungen uber gonococcenhaltige Abscesse im Binde- 
gewebe). Arch f Dermat u Syph 49 3-28, 1899 
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pus was always sterile He concluded that the inflammatory response was 
chemotoxic in origin 

Maslovski,''" in 1899, injected three day serum broth cultures into 
the anterior chamber of 10 rabbits and obtained identical results in all 
the animals At the end of one day there was diffuse coineal opacifi- 
cation and pus was beginning to accumulate in the anteiior chamber 
The pus contained polymorphonuclear leukocytes without gonococci 
Numerous colonies of gonococci were obtained on culture after twenty- 
four houis, fewer aftei forty-eight hours and none on the third day 

Cantani,®^ in 1899, reported conjunctival and corneal inflammation, 
regressing after four days, on intraocular inoculation of a rabbit with 
gonococci Culture of the mucopurulent secretion from the conjunctiva 
yielded no organisms 

Bruck,®’ in 1909, cited work performed with Meirowski in which 
gonococci were injected into the anterior chamber of the rabbit Living 
gonococci were recovered after forty-eight hours, but not after seventy- 
two hours, when the inflammation subsided and absorption and organ- 
ization of the exudate commenced He expressed the belief that the 
process was not at all specific for the gonococcus 

Debre and Paraf,“° m 1913, aspirated aqueous from the anterior cham- 
ber of the rabbit and then injected a suspension of gonococci containing 
approximately 200,000,000 to 300,000,000 organisms A severe purulent 
panophthalmitis developed, progressing in some instances to corneal 
perforation It resolved in about a month and was followed by atrophy 
of the bulbus No microscopic or cultural studies were made 

Mezmcescu and Holban,'"'® in 1919, following up the work of Debre 
and Paraf, were unable to find or to culture organisms Since they were 
able to elicit similar suppuration on the inoculation of killed gonococci, 
they concluded that the reaction was a purely toxic one and that the 
gonococcus was not pathogenic for laboratory animals 

52 Maslovski, VI Le role de la toxine du gonocoque dans les infections 
gonorrheiques des organes genitaux internes de la femme, Ann de gynec et d’obst 
52 574-588, 1899 

53 Cantani, A Contribute alio studio del gonococco, Riforma med 15 808- 
810, 819-821 and 831-833, 1899 

54 Bruck, C Ueber spezifisclie Behandlung gonorrhoischer Prozesse, Deutsche 
med Wchnschr 35 470-474, 1909 

55 Debre, R , and Paraf, J Bases experimentales de la serotherapie anti- 
gonococcique I Ophthalmie experimentale du lapin, son traitment par un 
serum specifique, Compt rend Soc de biol 75 512-514, 1913 , Principes generaux et 
bases experimentales de la serotherapie antigonococcique, Presse med 21 1013- 
1015, 1913 

56 Mezmcescu, D , and Holban, D Sur I’ophthalmie experimentale a gonocoque 
chez le lapin. Comp rend Soc de biol 82 536-537, 1919 
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Ternen, Debre and Paiaf,” in 1920, repoited on further woik done 
by their group, describing the ophthalmia m greater detail, together with 
histologic studies The usual result of inoculating the anterior chamber 
of the rabbit with gonococci was a toipid iridocyclitis, evolving in ten 
to fifteen days, with moderate pencoineal injection, a large amount of 
exudate m the anterior chamber, synechias and abundant pus in the 
anterior chamber, terminating in total occlusion of the pupil and partial 
clouding of the cornea In a few cases the involvement was less severe, 
with slight pericorneal injection, few synechias and little or no hypopyon 
In other cases the involvement was graver, with severe pericorneal reac- 
tion, a much larger accumulation of pus in the chamber, glaucoma and 
sometimes corneal perforation and phthisis They produced drawings 
of the histologic changes in the involved eyes but said nothing about 
searching for gonococci, either m the sections or by cultural methods 
They merely cited Morax to the effect that gonococci did not grow 
in the observed lesions, apparently referring to the paper by Morax 
and Elmassian,°® in which the statement was made that gonococci did 
not grow in or on animal conjunctivas on inoculation of the living micro- 
organisms 

Cohn,“® in 1931, made the most noteworthy recent contribution He 
injected a turbid suspension of gonococci in isotonic solution of sodium 
chloride or Ringer’s solution into the anterior chamber of the rabbit 
He likened the clinical appearance of the eyes to that of similarly affected 
human eyes, with conjunctivitis, pericorneal injection, corneal opacifi- 
cation, and exudate and pus in the anterior chamber These changes 
were present in one or another combination after twenty-four hours, 
became more intense during the following days and remained unchanged 
thereafter for three to four weeks Cohn utilized twelve strains and a 
mixture of strains of the gonococcus in a total of 54 experiments 
Material for culture was obtained by aspiration of the aqueous Of the 
54 cultures, the gonococcus was found in 21 between the fourth and 
twenty-eighth day Some strains in particular yielded positive cultures 
in a significantly greater proportion of inoculations than did others 
He concluded 

The injection of gonococci in the anterior chamber of the rabbit causes local 
clinical signs, but the viability of the infecting agent in the individual animal is 
variable and irregular It is, nevertheless, noteworthy that in 2 instances gonococci 
were still culturally demonstrable after thirteen and twenty-eight days, respectively 

57 Ternen, F , Debre, R , and Paraf, J Etude experimental sur la sero- 
therapie antigonococcique, symptomes et lesions de I’lndochoroidite gonococcique. 
Arch d’opht 37 326-343, 1920 

58 Morax, M , and Elmassian, M Du role des toxines dans la production des 
inflammations de la conjonctive, Ann d’ocul 122 81-113, 1899 

59 Cohn, A Verimpfung von Gonokokken auf Kanmchen, Dermat Ztschr 
60 35-41, 1931 
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This IS something nc^cl picxiously obsened in any animal cxpciiincnt All in all, 
it remains questionable whether the aiitcrioi chambei of the rabbit is suitable for 
•expel imental induction of gononhea 

Balsamelli utilized the technic of Teriieii, Debie and Paiaf in 
studies on the efiect of \aiious gonococcic antiviiuses He note? the 
development of panophthalmitis and obtained gonococci in pure culture 
from such inoculated eyes , he concluded, therefore, that the gonococcus 
was pathogenic for the labbit 

EXPERIMENTAL PROCEDURE AND RESULTS 

The work to be described here w^as originally initiated at the request 
of the Subcommittee on Veiieieal Diseases of the National Research 
Council as part of a comprehensive investigation into the whole problem 
of the chemopi ophylaxis of venereal diseases Its object w^as the devel- 
opment of methods for the testing of gonococcidal agents in vivo, which 
made it necessary to find a means of producing a localized gonococcic 
infection experimentally in some suitable laboratory animal 

These studies promised to yield results which bore not only on their 
primary objective but also on some of the many unsolved problems 
associated with uveitis Pieliminary and final®- reports on the study 
as a whole have already been published , to these the reader is referi ed 
for such details of technic as are beyond the scope of this paper, as well 
as immunologic, prophylactic and therapeutic observations 

The rabbits were healthy, young adults Albinos were preferred, but it was 
not always possible to obtain them in sufficient numbers Two strains of gonococci 
were used One was derived from the blood culture of a patient with bacterial 
endocarditis, the other was from a patient with gonorrheal urethritis which had 
been resistant to sulfathiazole therapy The medium used was a casein-digest 
cystine agar, usually enriched with 10 per cent fresh dcfibrinated rabbit blood The 
cultures were incubated in a candle jar 

The rabbits were anesthetized wnth morphine or "demerol hydrochloride” 
(meperidine hydrochloride) intravenously and solution of cocaine or tetracaine 
topically The hair around the eyes was clipped, and the lids were held apart 
with a speculum Two-tenths cubic centimeter of aqueous was aspirated from 

60 Balsamelh, F Ricerche sperimentali sull’azione degli antivirus specifici 
ed aspecifici sul gonococco. Boll d 1st sieroterap milanese 13 420-426, 1934, 
Propriete immunizanti e terapeutiche degli antivirus specifici ed aspecifici nell’ipopion 
gonococcico spenmentale del coniglio, ibid 14 232-236, 1935 

61 Miller, C P , Moeller, V , and Bohnhoff, M * A Method for Production 
of a Localized Gonococcal Infection in the Rabbit’s Eye, Proc Soc Exper Biol 
& Med 58 143-146, 1945 

62 (a) Miller, C P , Drell, M J , Moeller, V , and Bohnhoff, M Experi- 

mental Gonococcal Infection of the Rabbit’s Eye I Method of Production, J 
Infect Dis 77 193-200, 1945 (&) Drell, M J , Miller, C P , Bohnhoff, M, and 

Moeller, V Experimental Gonococcal Infection of the Rabbit’s Eye II Course 
of the Disease and Its Pathology, ibid 77 201-215, 1945 (c) Miller, C P , Bohn- 
hoff, M , and Moeller, V Experimental Gonococcal Infection of the Rabbit’s Eye 
III Treatment with Prophylactic and Therapeutic Agents, ibid 77 216-223, 1945 



232 


ARCHIVES OF OPHTHALMOLOGY 


the anterior chamber by means of a 25 or 26 gage hypodermic needle fitted to a 
tuberculin syringe With a second syringe and needle, 0 2 cc of a suspension of 
gonococci in saline solution was then injected through the same needle track into 
the anterior chamber 

During the procedure the anterior chamber was emptied, and in many instances 
the hypodermic needle was observed to have inflicted trauma on the iris or the 
lens or both Accordingly, in later phases of the investigation, a single syringe- 
puncture technic was used The needle attached to a syringe containing the 
suspension of gonococci was introduced through the cornea into the anterior 
chamber By repeated partial aspirations and injections a thorough mixture of the 
suspension of gonococci and the aqueous was effected, the anterior chamber con- 
tents at no time being more than half evacuated The chamber was then com- 
pletely filled and the needle withdrawn The heat of summer was found to reduce 
the percentage of infections induced, and so the animals were kept in a room 
artificially chilled to a temperature of SO to 60 F 

The eyes were examined grossly and studied with an ophthalmoscope and a 
hand sht lamp at daily to weekly intervals The tension was estimated by touch 
and with a Souter tonometer Aqueous was withdrawn for culture, after anesthesia, 
with a syringe and hypodermic needle At the end of the period of observation, 
the animals were killed by induction of air embolism The bulbs were enucleated 
Then either the several parts of the eyes were dissected under sterile conditions 
and streaked out on a culture plate or the bulbs were fixed in "Zenker-formol” 
(Zenker’s fluid made up with solution of formaldehyde U S P ), embedded in 
paraffin, sectioned and stained with hematoxylm-eosin-azure II stain In one series, 
an iridectomy was performed at the time of enucleation, the excised ins tissue 
cultured, and the rest of the bulb sectioned, this method yielded no gonococci in 
cultures, although the organisms could at times be identified in the sections 
Attempts were made to preserve the morphologic character of the gonococci in 
the histologic sections by fixation with solid carbon dioxide immediately after 
enucleation, this was unsatisfactory Some sections were stained with a modified 
Gram stain, this, too, was unsatisfactory 

Cultures from different parts of an eye were not uniformly consistent 
The culture from one of its tissues sometimes yielded a heavy growth 
of gonococci, while that from another part of the same eye contained 
few colonies or none In general, cultures from the anterior surface of 
the lens most frequently contained the largest number of gonococci, 
those from the ciliary body came next, and those from the aqueous and 
the vitreous humors third and fourth, in order of decreasing incidence 
In fact, cultures from the vitreous so seldom yielded the gonococcus 
as to be insignificant In most of the experiments time did not permit 
total excision of the ciliary body and adequate maceration by grinding 
If a culture from any part of an eye contained gonococci, that eye was 
regarded as infected at the time of its enucleation 

In the microscopic sections, gonococci stained a darker blue than 
the corneal tissues and were more easily seen in those edematous tis- 
sues which stained more lightly Typical pairs could sometimes be seen, 
although more commonly the two halves were not in the same plane 
Not uncommonly, especially in the cornea, no gonococci of the usual 
morphologic character were seen Instead, larger blue, globoid bodies. 
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sometimes apparently single, at other times paired, were observed Since 
these bodies were seen only m eyes giossly similar to those yielding 
heavily positive cultures, it was felt that they represented degeneiating, 
partially autolyzed, organisms The gonococci appeared to be extra- 
cellular almost as often as they were intracellular Not all the rabbits 
were albinos, and the mtraoculai pigment was sometimes confusing, 
with the hematoxyhn-eosm-azure stain, however, the pigment had a 
definite dark brown color and was easily distinguished from the dark 
blue of the gonococci with the higher powers of the microscope Nodal 
points in the fibrinous exudate often resembled gonococci, when fibrin 
was seen m the immediate or the intermediate vicinity, therefore, no 
organism was called a gonococcus unless it was quite typical On tlie 
whole, then, a number of factors pi evented easy identification of the 
gonococci Nevertheless, histologic study of eyes in groups of animals 
yielding positive cultures did reveal gonococci, while eyes of groups 
of animals with negative cultures showed none 

In order to determine whether mere survival of organisms or actual 
multiplication occurred in the anterior chamber, several series of eyes 
were inoculated with approximately 200,000 gonococci and enucleated 
at intervals up to twenty-four hours thereafter The ocular contents 
were then macerated, serially diluted and cultured The results showed 
that at the end of twenty-four hours a definite increase m the number 
of viable gonococci had occurred 

To estimate the number of gonococci required to infect, inoculations 
of various dilutions of the suspension of gonococci were made The 
eyes were then cultured after twenty-four hours Of 266 eyes inocu- 
lated with approximately 20,000,000 gonococci, the organisms were 
obtained on culture in 93 per cent, of 32 eyes inoculated with 2,000,000 
gonococci, in 84 per cent, of 28 eyes inoculated with 200,000 gono- 
cocci, in 82 per cent, of 32 eyes inoculated with 20,000 gonococci, m 
65 per cent , of 26 eyes inoculated with 2,000 gonococci, in 46 per cent , 
of 22 eyes inoculated with 200 gonococci, in 45 per cent, and of 10 eyes 
inoculated with 20 gonococci, in none Thus, 200 organisms appeared 
to be the minimal infecting dose 

The most convenient criterion of the duration of infection was the 
length of time viable gonococci could be recovered from inoculated 
eyes This was determined by inoculating a series of eyes with approxi- 
mately 2 X 10^ gonococci each and then killing the animals at regular 
intervals and making complete cultures of their eyes The results 
showed that during the first week there was a progressive decrease m 
the percentage of eyes from which viable gonococci could be cultivated 
At the end of the week slightly more than a third of the eyes were still 
infected Thereafter, the proportion of infections with viable gonococci 
continued to be about the same, although the observations were made 
at longer intervals These results indicated that the infection became 




Figure 2 

(See leqcnd on opposite page) 
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chronic in approximately a third of the eyes and persisted for as long 
as fourteen weeks, the maximum period of obseivation 

Injection of sterile saline solution into the anteiior chamber after 
aspiration of the aqueous resulted in slight conjunctival hyperemia with 
complete clinical lecoveiy in a day When enucleated after twenty-four 
hours, the eyes showed a slight fibrinous and noncellulai exudate in 
the anterioi chamber, with a few pol} moi phonucleai leukocytes enmeshed 
in the angle of the anterior chamber (fig 2 , 1 , 2 ) 

Sections of eyes enucleated twenty-foui hours after inoculation with 
gonococci (fig 2 , 3 ) showed extensive fibrinous and cellular exudate 
The exudate tended to foim a layei ovei lying the ins The cells were 
predominantly polymorphonuclear leukocytes, which, together with 
clumps of fibiin and debris, filled the mcshwork of the angle of the 
chamber Similar sections from eyes a week after inoculation showed 
relatively few leukocytes in the anterior chamber The ciliary body was 
at times infiltrated with pol} morphonuclear leukocytes and relatively 
more round cells than in the eyes at twenty-four hours (fig 2, 4) In 
other eyes the pictui e was that of a quickl} subsiding acute inflammatory 
process with a few signs of permanent or residual change (fig 3, 5) 
Many bodies resembling gonococci were to be seen, but none which 
was typical 

In another series of 38 rabbits, the eyes were inoculated and observed 
for periods of two to fourteen weeks Repeated cultures of the aqueous 
humor and agglutination and complement fixation tests on the serum 
were made, as well as cultures of the lens and ciliary body at autopsy 
The results are reported in detail elsewhere In 49 of the 76 eyes 
gonococci were recoveied at some time during life or at autopsy, in 
27 of the 76 eyes they were not In 18 of the eyes gonococci were 
demonstrated at some time duiing life but not at autopsy, in 10 of the 
eyes gonococci were cultivated for the first time at autopsy 

bince the study of this senes of eyes was virtually completed before 
the significance of the appearance of the inoculated eyes was appreciated, 
another, but smaller, series was initiated and studied with this point 
in mind This series comprised the 22 eyes of 11 rabbits Inoculation 
was effected by the modified method, requiring only a single needle 


Fig 2 — Photomicrographs, showing the angle of the anterior chamber and its 
surroundings , X 32 1, normal eye The lens fell out during sectioning 2, 

twenty-four hours after injection of isotonic solution of sodium chloride Note the 
curled, torn capsule of the lens, indicating that it had been injured during injection 
The ins and ciliary processes were moderately edematous Slightly fibrinous, pon- 
cellular exudate was present m the anterior chamber 3, twenty-four hours after 
inoculation with gonococci, showing moderate fibrinous exudate with many poly- 
morphonuclear leukocytes 4, one week after inoculation with gonococci Note 
the moderate number of leukocytes in the contracting fibrinous exudate A heavy 
focal polymorphonuclear and lymphocytic infiltration, together with some gono- 
cocci, was present at the root of the ins 
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puncture The second of the two strains of gonococcus was used In 
6 of the rabbits the lenses weie deliberately torn by the hypodermic 
needle at the time of inoculation, these eyes will be referred to, here- 
after, as “injured ” In the other 5 rabbits, sufficient care was taken to 
make reasonably certain that the lenses were not injured, these eyes 
will be referred to as “uninjured ” 

The table shows the results of postmortem examinations for gono- 
cocci in this series The eyes were observed every two to seven days 
over a period of two to five weeks The 12 injured and the 10 uninjured 

Bactcnologtc and Htsiologtc Dcnionst) ahon Post Mortem of Gonococci 

in Rabbit Eyes 



Injured 35ycs 

Uninjured Eyes 

Number of eyes cultured 

Number of eyes yielding gonococci on culture 

C 

5 

5 

0 

Number of eyes cMiminod bistologicnllj 

Number of eyes sliowlng gonococci histologically 

C 

6 

2 

0 

Total number of eyes 

12 


T* 



* Tlireo other uninjured ejes uerc apparently normal and wore neither cultured nor 
sectioned 


eyes were then enucleated, 1 eye of each rabbit was cultured and the 
other prepared for histologic study It was later regretted that 3 of 
the uninjured eyes, although they were to all appearances completely 
normal at the time of killing the animal, were neither cultured nor 
sectioned 


Fig 3 angle of the anterior chamber and surroundings one week after 

inoculation with gonococci , X 32 A mild, relatively noncellular residual 
inflammation was present d, eye 47L of figure 4, two days after inocula- 
tion with gonococci The lens was not traumatized The cornea was moder- 
ately opaque A heavy generalized exudate was present in the anterior 
chamber 7, same eye as that shown in 6, on the eighth day after inoculation. 
The membrane was dense but was localizing to the pupillary space Some 
vessels were present in the cornea 8, same eye, on the twenty-first day The 
exudate was still more shrunken and adherent to the lens Vessels persisted in a 
single sector of the cornea 9, same eye, on the thirty-sixth day The cornea was 
normal Residual membrane was adherent to the anterior surface of the lens, with 
posterior synechias 10, eye 48L of figure 4, four days after inoculation with 
gonococci The lens was not traumatized A moderately heavy exudate was 
present m the anterior chamber Moderate vascularization was present at the 
periphery of the cornea 11, eye 44R of figure 4, twenty-one days after inoculation 
with gonococci The lens was traumatized The cornea was deeply opaque, rough 
^ vascular 12, eye 48R of figure 4, four days after inoculation with gonococci 
The lens was not traumatized A moderately heavy membrane protruded into the 
anterior chamber from behind and around the pupillary margin 13, same eye as 
that shown m 12, on the eighth day after inoculation The membrane was con- 
siderably smaller and thinner 14, eye 43R of figure 4, eight days after inoculation 
with gonococci The lens was traumatized The pupil was slitlike 15, eye 42L 
of figure 4, twenty-one days after inoculation with gonococci The lens was 
traumatized The pupil was piriform, with anterior and posterior synechias 
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From 2 of the mjiiied eyes some of the superficial corneal tissue 
was scraped and cultured at the time of enucleation One of these 2 
cultuies yielded gonococci The 2 eyes were subsequently studied 
histologically, both showed nun*erous gonococci m the sections 

Figure 4 shows m giaphic foim the couise of the infection in each 
of the e} es of this sei les The observations wei e divided into fom cate- 
gories conjunctival reaction, corneal vascularization, corneal rough- 
ness and opacification, and reaction of the aiitenoi chamber (fig 3, 
6 to 15) 

The conjunctival leaction included conjunctival dischaige, hyper- 
emia and chemosis A serous oi mucoid conjunctival dischaige was 
noted 111 all eyes on the first few days after inoculation It was slightly 
more profuse in the injured eyes By the end of the first week it had 
almost completely subsided Repeated cultures of the discharge yielded 
no gonococci Conjunctival hyperemia, seen in all the eyes, leached 
its maximum during the middle of the first week and was severei in 
the injured eyes It disappeaied in the uninjured eyes by the end of the 
week but peisisted until the eighteenth day in a majority of the injured 
ones Chemosis ^\as present in all eyes for seveial days after inocula- 
tion, no difference was noted between the two groups The recun ence 
of the conjunctival reaction in 2 of the injured eyes during the final 
week of study represented a change associated with the development 
of glaucoma and staphyloma in those 2 eyes 

Corneal vessels (fig 3, 10) began to grow inward from the periphery 
at about the end of the first week in all eyes This process was generally 
much severer in the injured eyes, varying from a slight peripheral 
vascularization, in the corneas which were transparent, to extensive 
vascularization of all but the vertex, in the corneas which were rough 
and opaque During the third week the vascularization m the uninjured 
eyes, never severe, began to recede, wheieas that of the injured eyes 
remained much the same 

Corneal opacification developed in 6 of the uninjuied eyes Four 
of these eyes cleaved up within eleven days, the other 2 remained 
opaque until the twenty-first day, and severe roughness of the corneal 
surface developed during this period Coi neal opacity was present in all 
the injured eyes, reaching its maximum at the end of the first week , the 
opacity assumed a deeply crackled appearance, like isinglass, and was 
associated with roughness of the surface m 10 of the 12 eyes Cleaiing 
of the corneas then began, although moie than half the eyes remained 
opaque to some extent until the end of the study (fig Z, 11) 


Fig 4®2 — Diagrammatic representation of the changes observed during the 
course of gonococcic infection in eyes with injured and with uninjured lenses 
In each block, the top row of squares indicates conjunctival reaction, the second 
row, corneal vascularization, the third row, corneal opacification and roughness, 
and the bottom row, reaction of the anterior chamber 
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The reaction in the anterior chamber consisted of a grayish white, 
milky exudate in all the eyes during the first week and was greatest 
about the middle of the week In those eyes in which the corneas were 
sufficiently clear to make observation possible, the exudate seemed to be 
curling forward into the anterior chamber around the pupillary margin 
from behind the ins (fig 3 , 12 and 13 ) A small hypopyon was present 
in some of the uninjured eyes During the second week the exudate 
condensed to a heavy white membrane, which by the end of that week 
had disappeared m all but 1 eye In the injured eyes the corneal 
changes rendered observation of the anterior chamber more difficult 
The exudate, however, was considerably heavier, and a large hypopyon 
was present in most of the eyes, persisting until the end of the study 
in one fourth of them In some a layer of hemorrhage overlay the 
hypopyon All the irises showed a variable, but generally severe, 
vascular engorgement In the later stages, in the uninjured eyes, 
evidences of atrophy of the ins appeared Formation of synechias, 
both anterior (ins to posterior surface of cornea) and posterior, led 
to abnormal pupillary shapes (fig 3, 14 , 15 ) Virtually all the uninjured 
eyes had assumed a normal appearance by the fourth week This was 
not the case in the injured eyes 

The intraocular tension was elevated for a short period m 2 of the 
uninjured eyes It was elevated in 1 injured eye on a single occasion 
during the second week, in 2 other injured eyes, both of which became 
staphylomatous, the tension was persistently elevated from the eleventh 
to the thirty-fifth day Eyeballs similarly studied, though not included 
m this particular series of observations, have been found to have ruptured 
on occasion 

It should be noted here that some of the eyes observed during this 
study, though not m this series, showed pseudogliomatous masses in 
the vitreous No chorioretinitis was observed at any time, and it 
appears unlikely to have occurred, since the histopathologic changes 
essentially were those of anterior uveitis Optic neuritis was looked 
for but was not seen at any time Some of the eyes appeared to have 
posterior subcapsular polychromatic opacities of the lens, of the kind 
typically seen m association with inflammations of the posterior segment 
(Bellows®®), although the pathologic process appeared to be confined 
to the anterior segment 

Histologic sections were made of 6 injured and 2 uninjured eyes 

In the uninjured eyes the following features were apparent The 
cornea was normal or showed only an occasional obliterated blood vessel 
with slight cellular infiltration surrounding it The anterior and pos- 
terior chambers contained no fibrin and few cells The angle of the 

63 Bellows, J Cataract and Anomalies of the Lens, St Louis, C V Mosby 
Company, 1944, pp 378-384 
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chamber was normal The ins and the ciliary body were mildly infil- 
trated with round cells and were not engorged (fig 5, 16 ) The ciliary 
processes were virtually normal 

The eyes with injured lenses, on the other hand, showed numerous 
and more extensive changes (fig 5, 17 ) The cornea was thickened,, 
in some instances two or threefold It was infiltrated with numerous 
polymorphonuclear leukocytes as well as macrophages Vascularization 
was clearly evident , in addition to large vessels superficially placed near 
the corneal peripher} many fine vessels, down to those of capillary 
caliber, were seen throughout all the layers of the stroma (fig 5, 18 ). 
The stroma itself stained poorly Gonococci, both typical and degen- 
erating forms, could be distinguished intracellularly and extracellularly 
m the cornea The anteiior chamber contained varying amounts of 
fibrinous exudate together with normal and degenerating leukocytes and 
some gonococci, all of which formed heavy accumulations on the iris 
and adjacent to the angle of the anterior chamber Collections of fibrin 
and leukoc 3 tes \\ere adheient to the posterior surface of the cornea 
(keiatic precipitates) , no definite gonococci could be identified in these 
areas The meshwork of the angle of the chamber was filled with 
leukocytes and gonococci (fig 5, 19 ) In 2 eyes in which sections 
showed the site of the injuiy to the lens there occurred a thick membrane, 
consisting of fibrin and fibroblasts, as though an attempt had been made 
to seal off the torn capsule of the lens , within this membrane gonococci, 
closely associated with rounded morgagnian globules of degenerating 
lens material, were particularly numerous The ins and the ciliary 
body showed a variable, but on the whole moderate to severe, inflam- 
matory reaction , an occasional gonococcus could be distinguished 
in the iris The ciliary processes in the more severely involved eyes 
were greatly edematous, covered with an albuminous exudate and appar- 
ently adherent to the lens by means of this exudate In 1 case the 
cornea was grossly ectatic The lenses were not well preserved during- 
the process of sectioning and fell out in some instances, while shreds of 
lens fibers were scattered throughout the section m others Except for 
slight choroidal engorgement and slight cellular infiltration (artefact^) 
in the vitreous, the posterior segment of the eye was normal 

COMMENT 

The gonococcic infection experimentally induced in the rabbit 
eye was a true infection Proof of this was the evidence of multiplication, 
of the organisms and their recovery on culture 

The appearance of the experimental infection was similar to that in 
some cases of human gonorrheal iritis The gelatinous exudate, the 
intense iridic engorgement and the hypopyon and hyphema were virtually 
reproduced Histologically our observations were in close agreement with 
those of Byers and Velhagen The curling forward of the exudate into- 
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the anterior chamber around the margin of the pupil from behind the 
ins probably repiesented the passage into the anterior chamber from 
the posteiior chamber of the fibi inocellular exudate elaborated by the 
ciliary body 

The optic neuiitis observed occasionally by clinicians in association 
with gonoriheal iiitis has not been seen by us, although it must be 
admitted that m the moie severely involved eyes details of the fundus 
could not be seen Histologically, however, the inflammatory process 
appealed to be virtually confined to the anterior segment The optic 
neuritis has been attributed by some authors to a toxic effect exerting 
Its action backwaid from the anteiioi segment on the vulnerable optic 
nerve head Just why the optic neive head should be so vulnerable 
IS not made clear It would be just as rational to assume that gonorrheal 
iritis, occurring, as it does, in man as a metastatic manifestation of 
gonococcemia, can sometimes be accompanied with the additional met- 
astatic involvment of the optic nerve 

Gonorrheal iiitis m the past has been almost exclusively a disease 
of males One possible reason for this — the instrumentation in treatment 
of gonorrhea m males, has already been pointed out Another reason 
may be that gonorrhea in females, particularly in its chronic aspects, 
has only recently attained recognition 

An absolute diagnosis of gonorrheal iritis can rarely be made The 
present knowledge of the immunologic reactions associated with gonor- 
rhea IS of little aid m this respect Routine paracentesis of the anterior 
chamber is not ordinarily feasible, fuithermoie, experimentally, rabbit 
eyes from which the aspirated aqueous repeatedly yielded no growth 
on culture occasionally levealed a heavy growth of gonococci on post- 
mortem culture of the ocular tissues Bits of excised iris had even less 
value for the demonstration of viable gonococci , even histologically the 
gonococcus was recognized only with difficulty Should enucleation be 
done in new cases of human gonococcic iritis, the eyes would certainly 
yield more important information if subjected to histopathologic study 
than if cultured foi gonococci Ordinarily, therefore, the diagnosis of 
gonorrheal iritis can be only a presumptive one 


Fig 5 — 16, angle of the anterior chamber and surroundings of eye 46R of 
figure 4, thirty-five days after inoculation with gonococci, X 120 The lens was 
not traumatized There was a mild residual cellular infiltration of the ins and the 
ciliary body The anterior and posterior chambers were clear 17, angle of the 
anterior chamber and surroundings of eye 43L of figure 4, twenty-one days after 
inoculation with gonococci , X 125 The lens was traumatized There was an 
•extensive cellular exudate in the anterior chamber The ins and ciliary processes 
were moderately edematous and infiltrated 18, portion of the cornea of the same 
■eye as that shown in 17 , X 225 The cornea stained lightly and was greatly 
thickened, vascularized and infiltrated Numerous gonococci were identified in 
this area 19, detail of the meshwork in the angle of the anterior chamber from 
17 , X 1,1000 (oil immersion lens) Typical gonococci are indicated by black 
arrows , atypical gonococci, by white arrows 
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The relation of injury to the lens, with its consequent liberation of 
lens protein, to the experimental iritis leads to interesting speculation 
On the one hand, the lens, a prolein-rich tissue similar to the mediums 
on which gonococci grow so easily, may be the single additional growth 
factor needed to foster multiplication of these micro-organisms in the 
otherwise suitable environment On the other hand, the trauma of 
rupturing the capsule of the lens may be the factor which delays the 
normal reparative responses just enough to enable the micro-organisms 
to grow The observation in the rabbit that the greatest proportion of 
positive cultures derives from the surface of the lens and the frequency 
with which gonococci are observed to be mixed with morgagnian globules 
tend to make the former hypothesis more acceptable than the latter, 
although the two are not necessarily mutually exclusive Further work 
on this problem is the subject of another publication 

The experimental infection lent itself well to in vivo testing of 
gonococcidal agents For details of this work, the reader is referred to 
a previous paper It may be mentioned hei e that, although relatively 
huge doses of systemically administered penicillin were required to 
control the experimental infection, as little as 2 5 units injected directly 
into the anterior chamber was able to do so 

Finally, gonorrheal iritis is a disease which can well bear more 
important consideration by ophthalmologists The war-induced increase 
in the incidence of venereal diseases will probably lead to an increase 
in the incidence of their complications and sequelae, sulfonamide com- 
pounds and penicillin notwithstanding 

SUMMARY 

A technic for producing gonorrheal iritis in the rabbit eye is reported 
The percentage of eyes yielding cultures containing the gonococcus 
fell progressively during the first week after inoculation Thereafter, the 
infection became chronic in about one third of the eyes It seemed that 
injury to the lens was a major factor in making the infection chronic 
The eyes exhibited many of the gross appearances of human gonor- 
rheal iritis The histologic picture was initially that of an acute fibrino- 
cellular response and later that of a chronic inflammatory process 
The inflammation remained localized to the anterior segment of the eye 
Dr Arlington C Krause, of the Division of Ophthalmology, Department of 
Surgery, of the University of Chicago, gave aid in this study 

Figures 2, 3, 4 and 5 were originally published in the Jourtial of Infectious 
Diseases and are reproduced by permission of its editors and of its publisher, the 
University of Chicago Press 

1117 Second Avenue, Seattle 
950 East Fifty-Ninth Street, Chicago 37 

64 Drell, M J , Bohnhoff, M , and Miller, C P The Role of Lens Substance 
in Experimental Gonorrheal Intis, Am J Ophth 29 1263-1272, 1946 



REPAIR OF ORBITAL DEFORMITIES WITH GLASS WOOL 

ARTHUR GERARD DE VOE, M D 
NEW YORK 

Note has previously been made of the frequency with which depressed 
fractures of the oibital floor are associated with traumatic enophthalmos ’■ 
When die injury has been severe enough to necessitate removal of the 
globe, attempts at installing a satisfactory prosthesis are usually 
cosmetically unsatisfactory The chief blemish is the loss of fulness 
normally present in the upper hd and its replacement by a disfiguring 
sulcus To a less degree this defect is often seen after an uncomplicated 
enucleation and may possibly be due to atrophy of orbital fat associated 
with trauma incident to the operative technic Particularly, when an 
attempt is made to secure a long stump to the nerve, the enucleation 
scissors may perforate Tenon’s capsule and injure the blood supply 
to fat lobules 

It has been found that both types of defect may be remedied by the 
subperiosteal insertion of inert material in the floor of the orbit so 
as to restore the orbital volume to its original mass ^ Many materials 
have been so used These include autogenous and preserved cartilage, 
autogenous and preserved fascia lata, bone, tantalum wool, plates, 
ribbon and acrylic plates 

The purpose of this preliminary communication is to suggest a 
material which, so far as is known, has not been employed for this 
specific use Glass has been used for many years for both immediate 
and delayed implants in the orbit It has been well tolerated, its chief 
defect being the possibility of the glass sphere breaking Further 
research by glass manufacturers has produced glass in many new forms 
It has been made into yarn, wool and cloth, which have come to have 
certain applications in surgical procedures Because of these uses, 
extensive investigations have been carried out to determine its toxicity 
for human tissues ® Increasing use of glass wool as an insulator, both 

From the Department of Ophthalmology, Columbia University College of 
Physicians and Surgeons, and the Institute of Ophthalmology of the Presbyterian 
Hospital 

1 Pfeiffer, R L. Traumatic Enophthalmos, Arch Ophth 30:718 (Dec) 

1943 

2 DeVoe, A G Experiences with the Surgery of the Anophthalmic 
Orbit, Am J Ophth 28 1346, 1945 
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electric and thermal, in industiy has piompted scrutiny of the health 
of workers engaged in its production Pneumoconiosis or other irrita- 
tion to the lungs has not occurred Glass wool, being composed of pure 
glass filaments, is nonabsoi bent, is not affected by tissue fluids or 
enzymes, does not produce toxins or allergic i eactions, is not susceptible 
to attack by bacteria and is not considered carcinogenic ^ It has been 
used by dentists for packing root canals ° and by surgeons as suture 
material ■* and, m the form of cloth, as dressings for direct application 
to buined surfaces® It can be boiled or autoclaved indefinite!}^ 

With these facts in mind, it was decided to use the material in 
fractures of the orbital flooi All othei substances tried have presented 
some undesirable feature The permanence of autogenous and preserved 
cartilage grafts is open to question Bone must be autogenous and 



Appearance (A) prior to and (J5) -after insertion of glass wool into the orbit 

requires a secondary operation for its procurement Tantalum is 
heavy, radiopaque and subject to the development of high heat by 
induction should diathermy be inadvertently used Certain patients 
are sensitive to acrylic compounds as they are presently made In 

3 Sulzberger, M B , and Baer, R L The Effects of Fiberglas on Animal 
and Human Skin, Indust Med 11 482, 1942 Siebert, W J Fiberglas Health 
Hazard Investigation, ibid 11 6, 1942 Hem, B J Hazards of Exposure to 
Glass Wool, Glass Frit, or Foam Glass, J A M A 124 187 (Jan IS) 1944 

4 Scholz, R P , and Mountjoy, P S Fiberglas Suture Material, Am J 
Surg 55 619, 1942 

5 Maeth, H Fiberglas Used as a Root Canal Filling Material, Dent Digest 
51 555, 1945 

6 Hirshfeld, J W , Williams, H H , Abbott, W E , Heller, C G, and 
Pilling, M A Significance of the Nitrogen Loss in the Exudate from Surface 
Burns, Surgery 15 766, 1944 
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addition, acrylic plates must be preformed and are not easily adapted 
to varying conditions encountered at the operating table 

Some f 01 111 of wool has seemed logical, since it can be packed into 
the apex of the oibit and into inaccessible crevices, which are often 
present m fractures of the orbital flooi The introduction of “fiberglas’^ 
provided such a wool m suitable material 

The operative proceduie is essentially the same as that desciibed 
previously for the subperiosteal implantation of cartilage m the floor of 
the orbit- Instead of inseition of cartilage, however, a mass of “fiber- 
glas” yarn is rolled into a ball, soaked m solution of penicillin for ease 
m handling and then packed fiimly into the orbit until the eyeball has 
attained its proper level oi until, in the anophthalmic socket, the upper 
lid has attained its normal full contour The photographs show the 
preoperative and postoperative appearance of a patient m whoifl this 
proceduie w^as carried out This patient had traumatic enophthalmos 
with fracture of the orbital flooi following a gunshot iiijuiy The eye, 
amblyopic because of extensive traumatic chorioretinitis, was retracted 
4 mm and depressed a similar amount A satisfactory cosmetic result 
w^as obtained aftei the insertion of glass wool Similar results have 
also been obtained with patients who have had enucleations associated 
with loss of orbital volume 

It is believed that glass wool provides an inert, permanent and 
easily handled material for repairing defects which are primarily the 
result of deficiency m orbital content 

635 West One Hundred and Sixty-Fifth Street (32) 

7 “Fiberglas” is glass in the form of fiber or filament made by the Owens- 
Corning Fiberglas Corporation, Toledo, Ohio 



BINASAL HEMIANOPSIA 


JOSEPH IGERSHEIMER, MD 
BOSTON 

B inasal hemianopsia IS still a riddle in many respects and I can 
only present a critical report, including an interesting observation 
of my own, which in itself makes the problem still more difficult A 
great deal has been published on binasal hemianopsia, but little is to be 
found in textbooks about this anomaly of the visual fields, probably 
because it is rarely encountered in individual practice 
I shall first present my own case 

REPORT or A CASE 

A man aged 59, with chronic syphilis, came to the outpatient department of 
the Boston City Hospital for the first time on July 1, 1940, with the complaint 
that vision m his right eye had been gradually becoming worse m the past eight 
months and that reading with this eye was then very difficult Vision was 3/200 
m this eye and 20/70 in the left eye Ophthalmoscopic examination revealed 
nothing abnormal There was a slight contraction of the field in the nasal lower 
quadrant m the right eye and no contraction of the field in the left eye Five weeks 
later the right eye did not show any change, whereas vision m the left eye was 
only 20/200, instead of 20/70 Again, five weeks later, on September 15, vision 
was found to be greatly deteriorated on both sides , it was limited to seeing fingers 
at a distance of 1 foot (30 cm ) m the right eye and of 5 feet (150 cm ) in the 
left eye 

The pupillary reaction m the right eye was sluggish The disks were still of 
good color There was binasal quadrantopsia, with a central scotoma m the right 
eye (fig 1) 

Except for the visual deficiency, the patient had few complaints — some head- 
ache, which was not severe, but no dizzy spells 

He was transferred to the neurologic service The only neurologic abnormality 
noted was diminution to absence of the ankle jerk on the right side The examiners 
also found independently a bilateral defect in the nasal quadrant of the visual field 
A roentgenogram of the skull showed thinning of the floor of the sella turcica 
and of the posterior clinoid processes, there was an irregular area of calcification 
just above and anterior to the sella, probably in the walls of the internal carotid 
artery In the pneumoencephalogram the shadow of the third ventricle appeared 
enlarged, but not displaced The penchiasmal spaces were apparently not filled 
with air There were no symptoms of involvement of the pituitary body 

Read before the New York Academy of Medicine, Section of Ophthalmology, 
March 18, 1946 A discussion of this paper was published m the October 1946 
issue of the Archives, page 515 
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On Oct 18, 1940, an exploratory operation was performed by Dr Donald 
Munro The dura was pulsating and not particularly tense On elevation of the 
right frontal lobe it was apparent that a tumor of some sort lay in relation to the 
right optic nerve, which was superomedial to the mass The tumor was pulsating 
and was about the size of an English walnut It had the appearance of an aneurysm, 
and consequently ho attempt was made to expose it in detail The wall was 
punctured with a fine hypodermic needle, and arterial blood was withdrawn into 
a syringe The puncture hole did not bleed The wound was closed 

Recovery was good, and three weeks later, just before the patient was dis- 
charged, another determination of the field revealed total nasal hemianopsia, 
instead of a quaarantopsia, m the left eye and vision in the right eye was limited 
to perception of hand movements in the upper part of the temporal field 

About four months later (March 21, 1941) the patient returned to the outpatient 
department of the ophthalmic service He was in good health and spirits In the 



Fig 1 — ^Visual fields at time of first examination, showing binasal quatranopsia 
with central scotoma in right eye 

right eye only a small portion of the visual field remained and the disk was pale, 
but in the left eye vision was improved from counting fingers to 20/50, there 
was still some contraction of the lower nasal part of the field Some time later 
vision m this eye became 20/20 again, and the field showed no residual defect 
The disk was of normal color (fig 2) 

Such was the visual status up to the time of writing The patient, meanwhile, 
had had several attacks of unconsciousness and convulsions, which were considered 
post-traumatic epilepsy A roentgenogram m September 1945 showed curvilinear 
areas of calcification slightly to the right of the midline and anterior to the 
pituitary gland This area of calcification measured about 2 cm by 8 mm and 
was probably due to an aneurysm of the circle of Willis The floor of the sella 
was depressed and thinned The posterior clinoid processes showed slight thinning 

Summary — An aneurysm lay m relation to the right optic nerve^ 
being lateral to and apparently covered by the nerve How far back this 
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aneurysm i cached could not be detei mined Bmasal quadrantopsia was 
also present, combined on the light side witli a central scotoma In the 
left eye the macular fibeis must also have been involved to a certain 
degree, as vision had deterioiated to such an extent At the explora- 
toiy operation the tumor was not touched except for withdrawal of 
a very small amount of blood Nevertheless, vision in the left eye 
legamed its full strength Interesting, m the hist weeks after the 
operation total nasal hemianopsia developed m the left eye, then the 
defect of the visual field disappeared altogether On the left side 
the optic disk had ahvays a normal color, wdiereas on the right side the 
degeneration was progressive 

From the patient’s history, it is probable that the visual disturbance 
started with a cential scotoma on the right side The nasal defect 
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Fig 2 — Visual fields after operation, showing recovery of vision in left eye 

was first found in the right eye and later also m the left eye It seems 
to be not unusual that bitemporal, as well as bmasal, hemianoptic defects 
are first noted in one eye (Holmes,^ Baudouin, Halbron and Deparis^) 
The aneurysm in my case belongs to the supraclinoid type of 
saccular aneurysms, which have no relation to the cavernous sinus 
and are therefore not complicated by ocular palsies or involvement 
of the fifth cranial nerve (Jefferson®) Although the patient had long- 
standing syphilis, it IS doubtful whether the aneurysm had any relation 
to the syphilitic infection, as most aneurysms of the circle of Wilhs 


1 Holmes, G Tr Internat Ophth Cong 5 65, 1929 

2 Baudouin, A , Halbron, P , and Depans, M Rev neurol 2 531, 1934 

3 Jefferson, G Brain 60 444, 1937 
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aie found m nonsyphilitic peisons (Feaiiisides,* Jeff ei son, ^ Ayer'^) 
Supraclinoid aneuiysms comprise those of the anteiior cerebral and 
the anteiioi communicating aitery 

It seems chaiacteiistic of this kind of aneuiysm for the visual fields 
to vary or fluctuate In my case there was a steady piogression for 
the worse, but the patient was not often enough confronted with tests 
of visual function to permit confirmation or denial of such a vaiiation 

Unilateial amaurosis (or amblyopia) and bitemporal hemianopsia 
seem to be the favorite visual defects associated with supraclinoid 
aneuiysms, as well as with aneurysms of the internal carotid artery 
Homon 3 unous hemianopsia occuis occasionally (eg, Dott,° case 6) 
Of 12 cases reported by Walsh and King,’ with aneurysms of the 
internal carotid artery or the anterior branch, there was bitemporal 
hemianopsia in 1, paracentral scotoma on one side m 1 and apparently 
normal visual fields iiv 6 , m 4 cases the fields were not determined 
Jefferson^ stated that involvement of the mfeiior fields in the early 
stages IS in favor of the diagnosis of aneurysm rather than of tumor of 
the pituitary 

In the whole literature I could find only 3 cases of bmasal hemi- 
anopsia Two of them (Hornicker,® Noiszewski were reported 
only briefly, without charts of the visual fields In Hormcker’s case 
the diagnosis was made roentgenographically , in Noiszewski’s, on the 
basis of a bruit In a third case, in Ohvecrona’s service, reported by 
Sjoqvist,^® the diagnosis was also made by roentgenographic methods 
As in my case, bmasal quadrantopsia was found, a clinical observation 
difficult to bring m line with an aneurysm of the internal carotid artery 
My case seems to be the first instance of bmasal hemianopsia m which 
the lesion was verified by autopsy As m other cases of saccular 
aneurysm, arteriosclerosis was present and was evident m the roent- 
genograms as calcification 

There now arises the mam question — how to explain bmasal hemi- 
anopsia m general, and a case like mine m particular Can bmasal 
hemianopsia be used as a localizing sign, as one is accustomed to do 
m bitemporal defects^ 

In discussing the various sides of the question, it might be well 
to follow the course of the nerve fibers on their way from the optic 
nerve to the optic tract 

4 Fearnsides, E G Brain 39 225, 1916 

5 Ayer, J B New England J Med 228 423, 1943 

6 Dott, N Edinburgh M J 40 219, 1933 

7 Walsh, F B , and King, A B Ocular Signs of Intracranial Saccular 
Aneurysms, Arch Ophth 27 1 ( Jan ) 1942 

8 Hornicker, E Klin Monatsbl f Augenh 72 766, 1924 

9 Noiszewski, K Klin Monatsbl f Augenh 39 402, 1901 

10 Sjoqvist, O Nervenarzt 9 233, 1936 
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In many textbooks the discussion of the course of the nerve fiber- 
bundles in the peripheral visual pathways is oversimplified and makes 
it appear that the uncrossed fibers have always a temporal location 
from the optic nerve to the external geniculate body and the crossed 
bundles always a medial location 

Dejerme stated that although there exist crossed and uncrossed 
bundles in the intracranial portion of the optic nerve the corresponding- 
fibers are not totally separated, but aie partly intermingled But he 
did not deny Henschen’s opinion that the uncrossed bundles are 
mainly m the lower temporal part of the intracranial portion of the 
optic nerve This intermingling is still more pronounced in the chiasm. 

In studying Wilbrand’s^® classic description, one finds not only 
that the fibers in the nasal part of the optic nerve aie displaced medially 
by the strong pial septum in the dorsal aspect, but that a large part 
of the temporal fibers are turned at right angles and belong to the 
crossed bundles This pial spur is microscopically the starting point 
of the chiasm Most of the fibers which are going to cross in the 
chiasm to the other side are gathered together m the dorsomedial 
part of the end of the intracranial portion of the optic nerve The 
fibers which are not to cross are located mainly m the lower temporal 
part of the intracranial portion of the nerve and seem to be separated 
particularly m the short distance (several millimeters) between the pial 
spur and the anatomic chiasm 

A large number of the nasal fibers, before they enter the chiasmal 
body, run through the anterior commissure to the fellow optic nerve 
m a downward direction and form there in the lower part the “knee 
Only after this detour do they spread into the chiasm, and one can 
find them in the temporal part of that structure, as well as m the 
more medial part , but the number of the fibers is greater in the ventral 
layers of the chiasm than in the dorsal layers There are also crossed 
fibers coming, for example, from the right optic nerve which runs 
toward the right optic tract, form there the so-called posterior knee and 
run then through the posterior commissure into the left optic tract 

Wilbrand differentiated a third group of crossed fibers, which were 
characterized by a more horizontal course from one lateral angle of the 
chiasm to the other Wilbrand came to the same conclusion as 
Dejerme, namely, that everywhere in their course through the chiasm 
the uncrossed fibers are surrounded by crossed fibers, that they are 
located mainly in the temporal part of the chiasm, but that they m 

11 Dejerme, J Anatomic des centres nerveaux, Pans, J Rueff, 1901, vol 2. 

12 Henschen, S E Klinische und anatomische Beitrage zur Pathologic des 
Gehirns, Upsala, Almquist & Wiksell, 1890-1892 

13 Wilbrand, H Ztschr f Augenh 59 135, 1926 Wilbrand, H, and 
Saenger, A Neurologic des Auges, Wiesbaden, J F Bergmann, 1904, vol 3, p L 
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part spread towaid the central pait without reaching the midhne, 
and that they join in the dorsolateral part of the optic tract According 
to Hartmann and David.^^ it is probable, but not proved, that the 
uncrossed fibers which spread toward the center of the chiasm come 
from the upper temporal quadrant of the retina The center of the 
chiasm is mainly occupied by the macular fibers 

Considering these microscopic observations, it is hard to believe 
that pressure from sclerosed arteries or from a syphilitic exudate m the 
meninges on both lateral angles of the chiasm can produce a clearcut 
bmasal hemianopsia Also, clinical proof for such an occurrence is 
lacking Only in a case reported by Behr,^® in which both sides of 
the chiasm showed indentation by a sclerosed artery and m which 
the defect m the visual fields was mainly bmasal was an anatomic 
degeneration present, increasing toward each angle But even this case 
IS not fully convincing In the event, of course, that, in addition to 
the bmasal defect, the temporal fields become defective, there is up 
to a certain degree no theoretic objection to the assumption of pressure 
from both sides as a cause of bmasal hemianopsia, but often the visual 
field will not then be characteristic 

That the pressure on the chiasm from below causes bitemporal, and 
often irregular, field defects is common clinical knowledge Only m the 
advanced stages of tumor of the pituitary gland do the lower nasal 
quadrants of the fields become involved Bmasal hemianopsia associated 
with enlargement of the pituitary gland, if it really occurs at all, is rare 
indeed 

How is it, now, with pressure from above as a cause of bmasal 
hemianopsia^ 

It IS true that m many cases of more or less typical bmasal hemianop- 
sia m which autopsy was performed a cerebral tumor was observed at a 
distance from the chiasm, but m a subtentorial location Cushing and 
Walker encountered this type of hemianopsia m 5 to 6 per cent of 
their 300 cases of cerebral tumor They explained the visual defect as 
due to secondary hydrocephalus and distention of the third ventricle 
The enlarged third ventricle lies on the dorsal aspect of the chiasm and 
may even extend to both angles of the chiasm Bing (cited by Lutz 
Traquair and associates and others really assumed that degeneration 
of the chiasmal fibers would be the result of such pressure Such a 

14 Hartmann, E , and David, M Les affections due chiasma, in Bailliart, P , 
Coutela, C , Redslob, E, and Velter, E Traite de’ophtalmologie. Pans, Masson 
& Cie, 1939, vol 6, p 877 

15 Behr, C Arch f Ophth 75*210, 1910 

16 Cushing, H , and Walker, C B Arch Ophth 41 559, 1912 

17 Lutz, A Arch f Ophth 119 423, 1928 

18 Traquair, H M , Dott, N M , and Ritchie, R W Brain 58 398, 1935 
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possibility cannot be denied, but thcie seem to be no cases in the litera- 
ture to prove it On the contrary, there is no doubt that the third ven- 
tricle can be greatly distended without any consequences to the chiasm 
I have slides in my collection from a case of cerebral tumor with papil- 
ledema and enormous dilatation of the third ventricle Vision and the 
visual fields were normal, and microscopic examination of the optic 
nerves and the chiasm m sections stained by the Weigert method did 
not show any degeneration But assuming that pressure from a dilated 
third ventricle or a tumor in this ventricle does exert an effect on the 
chiasm, could this pressure be the cause of binasal hemianopsia^ The 
basis for such an assumption must be that the uncrossed fibers are united 
in some part of the chiasm and can be damaged there as a unit Tliere 
was a time, long ago, when such an assumption seemed justified, for 
Bernheimer,^” in his studies on myclination, observed that the dorsal 
part of the chiasm contained unciossed fibers only But neither Dejerme 
nor Wilbrand could confirm Bernheimci’s results, and the idea of 
explaining binasal hemianopsia on the basis of a single focus in the 
dorsal area of the chiasm had to be abandoned It is true, howevei that 
in the posterioi portion of the chiasm the uncrossed fibers are chiefly 
in the dorsal layeis of the chiasm and the crossed fibers chiefly in the 
ventral layers, but theie is noA\here an actual scpaiate fascicle 

Thus, it IS evident that binasal hemianopsia occuiring in a case of 
cerebral tumor cannot be explained by piessure in the chiasm from 
secondary hydi ocephalus According to Cushing and Walker, distention 
of the third ventricle pushes the optic neives downward and outward 
against the caiotid arteiies, transverscl) indenting the outer aspects of 
the nerves 

But theie is another explanation which must be considered Cushing 
and Walker stated that in all their cases with binasal hemianopsia there 
was papilledema and that this papilledema was in a rather advanced 
stage In a series of cases reported by Vincent and Hartmann showing 
binasal hemianopsia there was also papilledema, and in some of their 
observations no tumor but optochiasmatic arachnoiditis was present, in 
their first case it is even noted that the ventricles were very small 

Central vision was decreased in most of their cases, proving that 
the process in the optic nerve was not in an early stage, and besides 
the nasal hemianopsia there was a defect in the temporal field There- 
fore, it seems most plausible to explain the binasal defect not by pressure 
itself but by the degenerative process in the optic nerves It is well 
known that in such cases of secondary atrophy following papilledema 

19 Bernheimer, L , in Graefe, A , and Saemisch, T Handbuch der gesamten 
Augenheilkunde ed 2, Leipzig, W Engelmann, vol 1, chap 6, p 10 

20 Vincent, C , and Hartmann, E Ann d’ocul 171 193, 1934 
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there is no legulaiity in the amount of degeneiation Why should 
not once in a while, as an accident, the uncrossed fibeis in both nerves 
degeneiate fiist^ This explanation of accidental involvement holds tiue 
111 cases of tabetic atiophy of the optic neive with bmasal hemianoptic 
fields I published a case of lapid visual decrease in a man with rapidly 
piogiessive hypertensive vasculai disease Although there was micio- 
scopically widespiead degeneiation of the optic nerve, tests of the fields 
showed that the unciossed fibeis were especially involved This case is 
sometimes mentioned m the literature as an instance of bmasal hemi- 
anopsia , I never thought of it m this way No one would speak of 
bmasal hemianopsia m a case of advanced glaucoma m which only the 
temporal fields were still functioning 

Such a simple explanation of accidental involvement of the uncrossed 
fibeis IS, of course, not valid for cases of hemianopsia with a sharp mid- 
hne and is not plausible for cases of papilledema in which the central 
vision IS still normal 

From the foregoing discussion, I conclude that bmasal hemianopsia 
cannot be produced by a lesion within the chiasm, or piobably by a 
pathologic process suiiounding the chiasm This conclusion, of couise, 
does not apply to the inti acranial poition of the optic neives, especially 
the part just in front of the chiasm, between the pial septum and the 
chiasm Here the tempoial bundles aie faiily well isolated, and there 
IS no objection to the assumption that piessuie on both sides could cause 
a bmasal field defect In these ciicumstances, one can understand that 
bmasal quadiantopsias and hemiachi omatopsia (Lutz,^" Seguini may 
occur, but never bmasal hemianoptic scotomas The classic case of 
pressuie on the peiipheral pathways pioducing bmasal hemianopsia is 
that of Herman Knapp -- The internal caiotid and the anterior cerebial 
arteries were placed astiide the chiasm, being m immediate contact with 
its outei sides and those of the optic nerves The pressure on the optic 
nerve seems to be the moi e important factoi m producing the field defect 
The chiasm and the optic nerves appeared unusually flattened and 
atrophic It is interesting, but not easy to understand, that m this case 
the visual field of one eye became normal during the course of the 
disease 

Other authors, such as Lutz,^'^ Loewenstem,^^ Hartmann and Da\id^^ 
and others, similarly concluded that bmasal hemianopsia can be explained 
only by pressure of the intracranial portion of the optic nerves against 
some hard tissue, probably most frequently sclerosed arteries It is only 

21 Seguini, A Riv oto-neuro-oftal 4 299, 1927, abstracted Zentralbl f d. 
ges Ophth 19 144, 1928 

22 Knapp, H Arch Sc & Pract Med 1 304, 1873 

23 Loewenstein, A Med Klin 31 176, 1935 
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btrange that, although advanced sclerosis of the circle of Willis is 
relatively often to be noted, binasal hemianopsia is a lare event 

This discrepancy is peihaps due to the different way in which the 
optic neives react to pressure from outside It has been seen that even 
extreme dilatation of the third ventricle may leave no marks on the 
chiasm I wish also to mention the older illustrations, in which one 
can see the intracanahcular portion of the optic nerve so greatly com- 
pressed by the sclerotic ophthalmic artery that a deep indentation is 
produced, or the nerve even is split into two parts Nevertheless, in 
several cases of this type no degeneration was demonstrable anatomically 
The slower and more chronic the action of such a pressure, the less, 
apparently, is the damage But I wish by no means to imply that such 
a pressure is always harmless The Foster Kennedy s)mdrome is a 
well known sign of a pressure effect This syndrome, or a part of it, 
the central scotoma, can be produced not only by a meningioma, but 
occasionally also by an aneurysm (Kennedy*^), optochiasmatic arach- 
noiditis (Yaskin and Alpers *“) or sclerosis of the internal carotid arter- 
ies (Yaskm and Schlezmger An observation of Schloffer,-’^ seems 
to be especially interesting in this, and in another, respect A patient 
aged 65 was operated on for meningioma He had extremely reduced 
vision in both eyes — a central scotoma and atrophy of the optic nerve 
in the right eye and papilledema and constriction of the nasal field in 
the left eye There was also definite hyposmia Operation and post- 
mortem examination revealed no tumor, but the optic nerves were 
flattened and distorted by sclerotic arteries Microscopic study showed 
that almost the whole cross section of the right optic nerve was degen- 
erated, although the outer visual field was good, damage to the left 
optic nerve was much less, but here also, there was degeneration 

It is noteworthy that in this well studied case there was no harmony 
between the clinical and the anatomic observations so far as tbe visual 
field was concerned Baurmann,^® in a case of cerebral tumor with 
binasal hemianopsia, made a reconstruction model of the optic nerves and 
chiasm and found that there was no parallelism between the microscopic 
lesions in the nerves and the indentations produced by the sclerosed 
arteries 

24 Kennedy, cited by Meves 

25 Yaskin, H E , and Alpers, B J Foster Kennedy Syndrome with Post- 
Traumatic Arachnoiditis of Optic Chiasm and Base of Frontal Lobes, 34 399 
(Nov -Dec) 1945 

26 Yaskin, H E , and Schlezmger, N L Foster Kennedy Syndrome Associ- 
ated with Non-Neoplastic Intracranial Conditions, Arch Ophth 28 704 (Oct ) 
1942 

27 Schloffer, H Med Klin 30 421, 1934 

28 Baurmann, M Arch f Ophth 126 203, 1931 
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I conclude from these, and from other, experiences that the effect 
of pressure on the optic nerves differs from that of pressure on the 
chiasm and that m a numbei of cases the fibers m the neighboihood of 
the pressure agent aie not, or aie not mainly, affected This, perhaps, 
explains why one so seldom sees bmasal hemianopsia, although cases m 
which sclerotic arteries press on the peripheral optic pathways are rather 
frequent 

All explanations have a beai mg on the question of how to explain a 
bmasal hemianopsia m a case like mine, m which an aneurysm pressed 
on one optic nerve only 

One moie point must he considered This is the blood supply of 
the chiasm and the intracranial portion of the optic nerves Little is 
known about the details of this blood supply and still less about the 
pathologic processes involved These questions offer a worthwhile 
field of lesearch I was engaged in such studies, but I had no oppor- 
tunity to continue them Traquair, Dott and Russell mentioned an 
interesting observation A suprasellar tumor m a woman with bitem- 
poral hemianopsia was successfully lemoved The patient had also 
arteriosclerosis Vision was good after the operation, but a short time 
later she became blind Postmortem examination showed necrosis of 
the chiasm and the optic nerves, apparently caused by thrombosis of 
the small arteiies How often such or slighter nutritional disturbances 
occur IS not known But it may be that this factor, m addition to the 
mechanical one, has a certain significance 

The present case is one in which an explanation of the visual defect 
IS especially difficult The aneurysm lay beneath the right optic nerve 
and on its temporal side, and after a central scotoma and a nasal field 
defect had appeared in the right eye the nasal defect developed m the 
left eye The effect on the left eye was only temporary and disappeared 
entirely some time after the exploratory operation A similar confusing 
case was published by Cushing (case 10), as well as cases by Jefferson 
(cases 7 and 8) and perhaps by others Cushing observed an aneurysm 
beneath the intracranial portion of the right optic nerve and the right 
side of the chiasm The situation would have led one to suppose that 
the field defects in the right eye had started with a nasal hemianopsia, 
stated Cushing,^® but the visual trouble really started with left tem- 
poral hemianopsia In his case, as in mine, the visual function improved 
greatly after operation, however, if the process has been going on too 
long total amaurosis may result in both eyes, even though the aneurysm 
IS strictly one sided, as in cases described by Ogle and by Roe 

29 Cushing, H Tr Internat Ophth Cong 3 156, 1929 

30 Ogle Bnt & For Med-Chir Rev 36 494, 1865 

31 Roe, H Proc Path Soc , London 3 46, 1850 
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CONCLUSION 

I conclude with some certainty that the field of action in a case of 
binasal hemianopsia is not the chiasm but the short portion of the intra- 
cranial part of the optic ncrv^e in front of the chiasm If the lesion is 
unilateral and the other optic nerve is also involved, this involvement 
can be explained only mechanically by pressure against the nerve, prob- 
ably of sclerosed vessels, or by a local nutritional deficiency Such a 
nutritional pathogenesis seems more likely, for an exploratory operation 
would hardly change the natuie of a hard artery pressing on the nerve, 
and could not explain improvement such as was seen in my case and 
in others I believe, with Caramazza,®- that the presence of binasal 
hemianopsia combined with unilateral central scotoma is in favor of a 
vascular disease m the middle fossa and against the possibility of a 
tumor of the pituitary body or of a suprasellar tumor 

483 Beacon Streef 

32 Caramazza Riv oto-neuro-oftal 50 9, 1932 , cited by Scliloffer -' 
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A MODIFIED FORCEPS FOR INTRACAPSULAR EXTRACTION 

OF CATARACT 

DAVID KADESKY, MD, SAN FRANCISCO 

This capsule forceps is peculiar m the construction of the grasping 
jaws, that part of the blades which grasps the capsule is concave and 
shaped to meet a convex curve with a radius of 10 mm , thus approxi- 
mating the average convexity of the anterior surface of the lens On 
their under surface the blades meet each other exactly throughout their 
length Their distal ends are slightly rounded, so that there are no sharp 
edges or points The cross section of the blade is triangular, with the 
base downward, allowing any excess of capsule to well up between the 
blades without obstruction Pressure is controlled by a stop, so that 



Fig 1 — Straight action forceps 



Fig 2 — Details of the jaw 

the capsule is not crushed The instrument is made m both a straight' 
action and a cross action model, the latter permitting the surgeon to 
relax his wrist and fingers while manipulating the lens There is a 
tendency, however, to press on the blades of the forceps, thereby opening 
the jaws and thus breaking the hold on the capsule This would naturally 
occur if one were unaccustomed to cross action forceps For this reason 
many prefer the uncrossed model 

The forceps has been used in more than 300 cataract extractions and 
has succeeded in subluxating the cataract in 82 per cent of the cases , in 
the remaining 18 per cent the capsule tore 

The instrument was made by Mr E A Black, of V Mueller & Co , Chicago 
408 S Honore 

From Green’s Eye Hospital 


USE OF ONE CONTACT LENS IN CORRECTION OF 

V HIGH UNILATERAL MYOPIA 

CHARLES LITTWIN, MD, NEW YORK 

Mr R D L , aged 30, an engineer, came to me for help, complaining of vision 
with his present spectacles 

For the past nine years he had been wearing glasses One of 3 children, he 
was the only sibling with defective ejesight His mother had a high amount of 
myopia in the right eye, and her left eye was emmetropic His brother and 
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sister both had normal vision His condition was identical with tliat of his mother 
His error of refraction was as follows Right eye, — 13 00 D sph , visual acuit> 
20/50 — , left eje — 0 25 D cyl , axis 180, \ision 20/20 

The high amount of mjopia m the right eje corrected gave him a sizc- 
image difference In August 1945 he was measured for his aniseikonia, and 
iseikonic lenses were prescribed These spectacles gave him fusion and comfort, 
but only when the e>es were m primarj fixation As he moved his ejes iii the 
normal ocular excursions, tlie "image” of the right eye appeared “barrel shaped,” 
and diplopia was manifested It was this condition that brought him to me for 
relief 

In fitting the patient with a contact lens for the right c}c, I made objective 
studies with test lenses,^ and found that the horizontal and vertical curves of 
the sclera were 14 0 by 13 4 mm, respectively Although the sclera was toroidal, 
there was no astigmatism, either subjcctivcij or with the rctinoscopc In tests 
for corneal clearance, a 9 0 mm radius gav'e about 1 5 mm clearance, and a 
— 10 00 D correction incorporated in the contact lens gave vision of 20/50+ The 
duochrome test showed the eje to be emmetropic, but with a +1 00 D lens in a 
spectacle lens ov'er the right eje vision was improved to 20/30+, and the — 025D 
cylinder over the left eje gave 20/20 vision (The +1 OOD correction incorporated 
in the finished contact lens changed Ins v'lsual acuitj with tlic duochrome test as 
well as with the Snellen letters ) 

Although the +100 D correction in the glass over the right eve while he 
wore a contact lens correcting his mjopia rcallj made an optical sjsteni like a 
Galilean telescope, it was not the sizc-miage difference that corrected Ins diplopia 
and gave him comfort, it was the ability of the ejes to move m their natural 
ocular excursions without suffering the prismatic effect (since the lens moved 
vvitli the eye) which gave him fusion m the eight cardinal positions 

The patient was urged to be measured again for aniseikonia, but, with the 
comfort he then receiv'cd, he was satisfied with the contact lens and the spectacles 
Without the spectacles, his vision is 20/50+, and he still has fusion in all cardinal 
points He uses the contact lens while swimming and experiences no asthenopia 
for SIX to eight hours without changing 

Indeed, the use of one contact lens has made a changed man of my patient for 
the better 

I 

550 Park Avenue 

1 The Master Test Set, made by the National Contact Lens Corporation, 
of New York 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

The Dartmouth Eye Institute Passes. — June 30, 1947 marked the 
passing of the Dartmouth Eye Institute The research man, Dr 
Kenneth Ogle, has joined the Mayo Clinic, the ophthalmologist. 
Dr Hanford L Auten, has joined the Hitchcock Clinic, the optome- 
trists have gone into private practice Mr A Ames Ji and Mr John 
Pearson, who has been director of the Dartmouth Eye Institute since 
the death of Dr Bielschowsky, have formed the Hanover Institute 

International Ophthalmic Council — At the recent meeting of the 
International Ophthalmic Council, held in Pans, May 18, 1947, 
it was decided to hold the next meeting in London in 1950, the 
president to be Sii Stewart Duke-Elder and the vice president. Dr P 
Bailhart Plans for symposiums on the following subjects were 
adopted (1) “The Vegetative Nervous System and Its Disorders in 
Relation to the Eye” , (2) “Hereditary Diseases in Ophthalmology ” 

American Board of Ophthalmology. — At the last meeting of the 
American Board of Ophthalmology, it was decided to replace the 
personal preliminary interview with a written qualifying test for all 
applicants This is, m part, to save them the expense and time in 
traveling long distances to cities where national meetings are held 
The written tests, therefore, were given simultaneously in many parts 
of the country on Wednesday, July 23, 1947, at 1 00 p m , and 
will be given again during the winter, 1947-1948 Candidates then 
qualifying will be admitted to the practical examination 

Registration for Chicago, Oct 7-12, 1947, has been closed and is 
limited to 60 candidates 

UNIVERSITY NEWS 

Dr. Glen G. Gibson Succeeds the Late Dr Walter I Lillie — 
Dr Glen G Gibson, who was associate professor of ophthalmology 
of Temple University Medical School and Hospital, has been advanced 
to the rank of professor and head of the department of ophthalmology 

Dr Gibson studied at the Gonzaga University and graduated from 
the St Louis University School of Medicine m the class of 1930 
His internship was served at Providence Hospital, Detroit, after 
which he took a postgraduate fellowship in ophthalmology at the 
Mayo Clinic After finishing his training at the Mayo Clinic, he came 
to Temple University as an assistant to Dr Lillie and remained 
associated with him for ten years 

Dr Gibson is a member of the American Ophthalmological Society, 
the American Medical Association, the American Academy of Oph- 
thalmology and Otolaryngology and the College of Physicians of 
Philadelphia His contributions to scientific journals have been 
numerous 
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SOCIETY NEWS 

Irish, Ophthalmological Society — The Irish Ophthalmological 
Society held a general meeting at the Royal Victoria Eye and Ear 
Hospital in Dublin, on May 22 and 23, 1947, with Dr H B Goulding 
in the chair The following papers were submitted on the first day 
“Military Ophthalmology the Mobile Ophthalmic Unit,” Dr D H 
Douglas , “Responsibilities of Ophthalmology to Industry,” Dr A J 
Mooney, “Orbital Metastases from Wilms’s Tumor,” Dr H B 
Goulding The Montgomery Lecture was given by Prof Bernard 
Samuels, of New York, on “Problem of Sympathetic Ophthalmia ” 
A visit was made to the Hospital Orthoptic Climc, and cases were 
demonstrated m the hospital On the second day the following 
papers were presented “Proptosis Report of Cases,” Dr J B 
McArevey, “Blindness Following Sympathetic Ophthalmia of Six 
Years’ Standing Operation, Recovery,” and “Tumor in the Orbit 
of a Child, Possibly Secondary and Suggestive of That Described 
by Hutchinson,” Dr W A Anderson , “Roentgenograms of Gross 
Intracranial Foreign Bodies (Battle Casualties),” Dr L B 
Somerville-Large, “Bone Formation in the Uvea,” Prof Bernard 
Samuels 

Chicago Ophthalmological Society — ^The Chicago Ophthalmologi- 
cal Society will give a forty hour refresher course December 8 to 13, 
inclusive The faculty will include members of the departments of 
ophthalmology of the University of Chicago, the University of 
Illinois, Loyola University and Northwestern University and staff 
members of all the principal hospitals of Chicago Instruction will 
consist of didactic and practical courses, emphasis being placed on 
the practical courses given to small groups Physicians practicing 
ophthalmology or ophthalmology, otology, rhmology and laryngology 
are eligible for the course The fee will be $100 For details, write 
to the registrar, Miss Maude Fairbairn, 8 West Oak Street, Chicago 

North Carolina Eye, Ear, Nose and Throat Society and the South 
Carolina Society of Ophthalmology and Otolaryngology — ^The second 
annual meeting of the North Carolina Eye, Ear, Nose and Throat 
Society and the South Carolina Society of Ophthalmology and 
Otolaryngology will be held at the Hotel Skyland, in Hendersonville, 
N C , on Sept 15, 16, 17 and 18 The first two days will be devoted 
to ophthalmology, and the guest speakers will be Dr Harold Brown, 
Dr John H Dunmngjon, Dr Jack Guyton and Dr Brittain F Payne 

American. Ophthalmological Society — At the recent annual meet- 
ing of the American Ophthalmological Society the following officers 
were elected for the coming year president. Dr Henry C Haden, 
vice president. Dr Bernard Samuels , editor. Dr Wilfred E Fry , 
secretary-treasurer. Dr Walter S Atkinson 

PERSONAL NEWS 

Dr. Alfred E Maumenee Succeeds Dr. Hans Barkan, Who Becomes 
Professor Ementus of Ophthalmology, Stanford University School 
of Medicine — Dr. Hans Barkan, now clinical professor of ophthal- 
mology and chief of the division of Ophthalmology at Stanford 
University School of Medicine, becomes emeritus professor on 
Sept 1, 1947 



CORRESPONDENCE 


263 


Dr Alfred E Maumenee, now at Wilmer Ophthalmological Insti- 
tute, in Baltimore, has been appointed professor of surgery assigned 
to ophthalmology, to succeed Dr Barkan Dr Maumenee will not 
assume his duties at Stanford University until Sept 1, 1948 In the 
meantime. Dr Dohrmann Kaspar Pischel, clinical professor of 
ophthalmology at Stanford, will act as chief of the division until 
Dr Maumenee can join the staff 

Appointment of Dr. William H. Buschke. — Dr William H 
Buschke has been appointed research ophthalmologist to the Man- 
hattan Eye, Ear and Throat Hospital, New York, and will be in 
charge of the Ayer Foundation Ophthalmic Research Laboratory at 
this hospital The aims of the Ayer Foundation and of its research 
project, which was initiated by Dr R Townley Paton, are directed 
toward problems of the general physiology and experimental pathology 
of ocular tissues, with primary, but not exclusive, emphasis on 
the cornea The Ayer Laboratory is being installed jointly by 
the Foundation and by the hospital It is not a part of the Eye Bank 
for Sight Restoration, Inc , which is located at the same hospital and 
the research activities of which tend more toward applied problems 

Dr Buschke, who is a graduate of the University of Berlin, 
received his ophthalmologic training at the university ophthalmic 
hospitals m Berlin and in Basel and Bern, Switzerland, and has since 
1938 been associated with the Wilmer Ophthalmological Institute of 
Johns Hopkins University and Hospital, first as research fellow and 
later as instructor in ophthalmology He is a member of the American 
Medical Association, the American Physiological Society, the New 
York Academy of Sciences and the Swiss Ophthalmological Society 
The principal subjects of his previous work are role of vitamins 
m ophthalmology, physiologic factors controlling light sense, experi- 
mental and classification studies on cataracts, studies on the mechan- 
ism of secretion m the ciliary body and on the physiology of 
epinephrine and experimental studies on the general physiology and 
pathology of the corneal epithelium (mitosis, nuclear pathology, 
wound healing) Several of these studies have been carried on during 
his research association for the past nine years, and m cooperation 
with Dr Jonas S 'Friedenwald 


Correspondence 


THE MODIFIED LItGARD CORNEOSCLERAL SUTURE 

To the Editor — ^The original description of the technic for a modi- 
fied Liegard corneoscleral suture in cataract surgery which Dr Otis 
S Lee Jr , of Iowa City, reports in the Archives of May 1947, was 
made by Dr E H Frisch, of Atlantic City, N J (A method for Pre- 
venting Loss of Vitreous, Am J Ophth 5:81 Feb 1922) This was 
brought forward by Dr William Zentmayer m a comment when an 
almost similar suture was described before the Section on Ophthalmology 
of the College of Physicians of Philadelphia on April 20, 1944 (Arch 
Ophth 32 : 522 Dec 1944) 

Carroll R Mullen, M D , Philadelphia 


2025 Locust Street 



Obituaries 


EDWARD COLEMAN ELLETT, MD 

1869-1947 

Dr Edward Coleman Ellett, internationally famous for his contri- 
butions to ophthalmology, died in Atlantic City Hospital, June 8, 1947, 
after an attack of coronary thrombosis, suffered on the tram while 
en route to the centennial celebration of the American Medical Associ- 
ation During the previous week, at the meeting of the American 
Ophthalmological Society m Hot Springs, Va , he had participated freely 
m the discussions and seemed as usual, although he and his close friends 
were aware that such an attack was imminent His practice for the past 
eighteen months had been restricted to consultation and surgerj', but 
his interest in the specialty was in no wise diminished 

Dr Ellett, son of Judge Henry T and Katherine Coleman Ellett, 
was born in Memphis, Tenn , Dec 18, 1869 He was educated in private 
schools in Memphis, attended for two years the Southwestern Pres- 
byterian University at Clarksville, Tenn (now Southwestern College, 
at Memphis) and received his degree of Bachelor of Arts from the Uni- 
versity of the South, Sewanee, Tenn , in 1888 These two institutions 
later conferred on lum the honorary degrees of LL D and D Sc — the 
former by Southwestern College, in 1942, the latter by the University 
m Sewanee in 1943 His medical degree was received at the University 
of Pennsylvania in 1891, where he was also honored with the Alumni 
Medal for the highest scholastic average in his class After a year as 
resident physician in St Agnes Hospital, Philadelphia, and a year as 
house surgeon at Wills Hospital, he returned to Memphis, in 1893, where 
he confined his practice to diseases of the eye, ear, nose and throat, and 
since 1917 to diseases of the eye only 

In 1896 he married Nina Polk Martin, and their union endured 
for over a half-century, a fine example of mutual devotion She was 
the perfect complement to his professional life, smoothing out the home 
affairs so as to give him a maximum of time for writing and organizing 
his medical material Their interest in travel was gratified by many 
trips abroad and to South and Central America, where the work of 
various surgeons was observed and lasting friendships were formed 
She was with him in Hot Springs and Atlantic City They had no 
children 

Dr Ellett was professor of Ophthalmology in the medical department 
of the University of Tennessee from 1906 to 1922, and chief of staff of the 
Memphis Eye, Ear, Nose and Throat Hospital from its opening, in 1926, 
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until his death His mam interest was m graduate teaching, and from 
the organization of the mstiuctional courses of the American Academy 
of Ophthalmology and Otolaryngology to the present, he annually gave 
an hour of instruction on some subject of clinical interest Any intern, 
resident or visitor who manifested the least interest m what “The 
Colonel” was doing was cordially invited to the operating room and was 



EDWARD COLEMAN ELLETT, M D 
1869-1947 


welcomed at ward rounds He was the motivating influence behind 
annual “clinic days” which for years the Memphis Society of Ophthal- 
mology and Otolaryngology held for the interested specialists of the 
Mid-South area 
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Dr Ellett’s contributions to the literature of ophthalmology are too 
numerous to record His interest was mainly in clinical ophthalmology, 
and his reports dealt with his long personal experience with various 
phases of the subject He often remarked that one learned more from 
a single well developed case report than from a long paper on tlie subject 
He particularly delighted in the programs of the American Ophthal- 
mological Society, which always gave him an opportunity to place on 
record his own experience with an unusual problem His reports were 
concise and direct and were typical of his behavior m the office and the 
hospital, where he always moved with a minimum of lost motion For 
more than thirty years he had advocated some form of corneoscleral suture 
m cataract extraction and was one of the first in this country to attempt 
intracapsular extraction except where contraindicated Extensive travels 
abroad allowed him to visit outstanding clinics and to observe various 
ophthalmic surgeons at work, and his practice always received the 
immediate benefit of such surgical procedures as appealed to him He 
could converse passably m French and Spanish, but language barriers 
never deterred him from obtaining the information he needed He 
returned from the International Congress of Ophthalmology in 1929 
to apply immediately Gonin’s technic m the treatment of retinal detach- 
ment Unable to understand the presentation at the meeting, he had 
smoothed out all the details with Gonin during a chance meeting on a 
streetcar the following day 

Persistence and the attention to detail were primary virtues with Dr 
Ellett His office records, written in long hand, were masterly in descrip- 
tion, but always brief and to the point If the diagnosis was obscure, 
there was no quibbling over terms , treatment was prescribed as seemed 
indicated and if the course of the disease was not altered in a few days 
there was no hesitancy in a change to some other form of therapy 
There was neither dogmatism nor nihilism in his treatment of his patients, 
and it was often amazing to mark the improvement of patients with 
stubborn conditions unyielding to the accepted forms of therapy His 
quiet manner and gentle touch always inspired confidence, which is 
itself a primary requisite m treatment 

He was a man much honored by his colleagues In 1914 he served 
as Chairman of the Section on Ophthalmology of the American Medical 
Association and was president of the American Academy of Ophthal- 
mology and Otolaryngology in 1926 and of the American Ophthal- 
mological Society in 1932 In addition, he held executive positions in 
all local and sectional medical organizations, having been president of 
the Memphis and Shelby County Medical Society and of the Tennessee 
Academy of Ophthalmology and Otolaryngology and vice president of 
the Southern Medical Association He was active in the American 
College of Surgeons and m the Pan-American Congress of Ophthal- 
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mology and was m constant attendance at sessions of the International 
Congress of Ophthalmology 

In November 1939 the Southern Medical Association honored him 
with “Ellett Day,” dedicated to a review of his achievements as a physi- 
cian, citizen and soldier In October 1942 Dr Ellett was associate 
guest of honor of the American Academy of Ophthalmology and Oto- 
laryngology and received the Award of Merit in recognition of his 
services as president, member of council and instructor, as well as 
scientist, teacher and soldier In May 1943 the Memphis and Shelby 
County Medical Society honored him with a testimonial dinner to cele- 
brate his fiftieth year of medical practice m Memphis, at which were 
nine Memphis ophthalmologists and otolaryngologists who had been 
associated with him m private practice during those years 

For many years a member of the board of directors of the National 
Society for the Prevention of Blindness, and a vice president at his 
death, he gave freely of his time to the labors of this lay organization 
in the field of sight conservation In 1939, in cooperation with the 
St Louis Society for the Blind, he was given the Leslie Dana Medal 
^‘for outstanding achievements in the prevention of blindness and the 
conservation of vision ” 

A member of the original American Board for Ophthalmic Exami- 
nations, he helped to conduct the first examinations for certification m 
ophthalmology at the initial meeting in Memphis, thirty years ago His 
interest in this was maintained, and he continued to review candidates’ 
examination papers until last year, when he retired from the American 
Board of Ophthalmology, after serving as president for several years 
This, too, was the occasion of a testimonial by the Board 

During World War I Dr Ellett served in France as commanding 
officer of Base Hospital 115, with the rank of lieutenant colonel and 
received a citation for “exceptionally meritorious and conspicuous ser- 
vice ” Discharged as a full colonel in the Medical Corps of the United 
States Army Reserve, he has been known to all his Memphis colleagues 
as “The Colonel,” a term of honor, endearment and respect, which he 
accepted modestly 

Dr Ellett was a member of Calvary Episcopal Church His fraternal 
orders were Kappa Sigma and Phi Alpha Sigma In Memphis, he 
belonged to the Memphis Country Club, the University Club and the 
Waponoca Club, which gratified his hobbies of golf, tennis and hunting, 
pleasures which he enjoyed to the very end of his life 

A keen observer, he maintained a varied interest m local and national 
affairs of government and m matters of education, both general and 
professional, and was a devotee of amateur sports At 60 he began the 
study of Spanish and received lessons m the improvement of his tennis 
His versatility and ability can best be demonstrated by the ease with 
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which he conducted a family tour of South America when air service 
was in its infancy and by the excellent game of tennis which he played 
until he was 72 Golf and hunting he enjoyed until his death 

The success of his professional life may be known from the expression, 
“Despise not the day of small things,” a favorite motto which he followed 
throughout his daily life Though his experience was wide and his 
professional attainments were great, he was always modest and unas- 
suming, willing to listen to the suggestions of others Indeed, he sought 
the opinions of his colleagues and not only was delighted to learn 
from the youngest of them, but always accorded the credit for new ideas 
to the origin from whence they came To those of us who were privi- 
ledged to work with and for him, he was a wise counselor and firm friend, 
a strong arm on which to rely in times of distress His interest in his 
former associates and residents of the Memphis Eye, Ear, Nose and 
Throat Hospital was constant and unwavering He aided those he 
deemed worthy in organized medicine by sponsoring their election to 
membership in various societies, in reviewing their case reports and 
theses presented' to these societies and in introducing them to the member- 
ship when they were accepted His correspondence with them was of 
tremendous volume Regardless of the press of professional duties, he 
always had time to pen a note to a friend at the end of a hard day’s work, 
and no plea for advice ever went unanswered 

Dr Ellett was one of the nation’s outstanding ophthalmic surgeons 
He abhorred the sensational and spectacular, preferring to operate in 
the safest, simplest way and with a minimum of maneuvers His 
manual dexterity, steadiness and surgical judgment were maintained to 
the very end and were the admiration of all who observed him Although 
serious and hard working with respect to his professional duties, “The 
Colonel” had a divine sense of humor and could always breal^the tension 
of a tedious day or a difficult situation with a humorous story or remark 
which was perfect for the occasion He had a most retentive memory 
and could cite references to ophthalmic literature which he had not 
reviewed for years It was always amazing to hear him quote remarks 
from Horace and Tacitus or the obscure poetry of early American authors 
and statesmen, the result of memory training of sixty years ago 

His great influence will endure, for he was a courteous gentleman, 
beloved physician and skilled surgeon, a wise counselor and staunch 
friend 

“And when he fell in whirlwind 
He went down as when a lordly cedar green with boughs 
Goes down with a great shout upon the hill 
And leaves a lonesome place against the sky” 

Ralph O Rychener, M D 
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Color Sense 

A Case of Atypical Achromatopsia L L Sloan, Am J Ophth 
29:290 (March) 1946 

Sloan reports a case of complete loss of color perception and a shift 
in the spectral luminosity curve Her findings indicate that no one of 
the characteristics commonly associated with typical achromatopsia is 
invariably present ^ 5 

Conjunctiva. 


Pterygium Its Nature and a New Line of Treatment S KIamel, 
Brit J Ophth 30:549 (Sept) 1946 


In the opinion of Kamel, based on facts deduced from the clinical 
and pathologic pictures, pterygium is an inflammatory lesion to begin 
with, while the degenerative changes seen m the deep layers of the 
conjunctiva are secondary and postmflammatory Pterygium is an irrita- 
tive disease The causes of the irritation are many and various Two 
causes are discussed — the influence of locality and the patency of the 
lacrimal passages As regards the first, pterygium was common in a 
village where about 30 per cent of the population were stone cutters, 
and the condition was common in a second village owing to its location, 
the inhabitants being exposed to sandy dust which is blown into the 


village from a strip of sandy desert The principal step in the operation 
for pterygium as done by Kamel is dissecting the head of the pterygium 
from' the cornea, undermining the pterygium and conjunctiva up to the 
can thus and cauterizing the under surface of the conjunctiva with phenol 


No stitches are needed 


W Zentmayer 


The Incidence of Trachoma in the Southern Highlands Prov- 
ince OF Tanganyika H Reed, Brit J Ophth 30:573 (Oct ) 
1946 


Trachoma aflfects about 50 per cent of the Africans of the Bantu 
tribes in the Southern Highlands Province of Tanganyika The inci- 
dence varies considerably, from 13 7 per cent, m the Rungwe district, 
to 87 3 per cent, in the neighborhood of Kalenga Diet, dust, personal 
habits of cleanliness and the occupation of cattle raising, with the 
associated swarms of flies, are probably factors affecting the incidence 
On the whole the trachoma seen in the Southern Highlands Province 


is a mild disease 


W Zentmayer 
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Experimental Pathology 

Chemical Transmission or Nerve Stimuli and Pupillary 
Motility R Rodriguez and W Isola, Arch de oftal de Buenos 
Aires 18.692 (Dec) 1943 

The authors have confirmed experimentally the reality of the 
liberation of sympathin m the aqueous humor by stimulation of the 
sympathetic pupillomotor nerves, not only by excitation of the cervical 
sympathetic fibers but by direct stimulation of the hypothalmic center 
The experiments were made on dogs The liberation of sympathin was 
detected by establishing in vivo a communication of the anterior chamber 
of the stimulated dog with the anterior chamber of another dog 
Excitation of the hypothalamic zone, besides producing bilateral mydriasis 
in the one dog, caused dilation of the pupil in the other dog Also, 
injection of aqueous humor into the heart of a frog produced acceleration 
Epinephrine-hke substances were detected in the aqueous by the Bayer 
reaction 

It was observed that during the mydriasis produced by the hypo- 
thalamic excitation, direct stimulation of the third nerve had a normal 
effect on the extraocular muscles but miosis was retarded, and the 
stimulation had to be prolonged to produce it 

The mydriatic action of the hypothalamic stimulation is transmitted 
by the fibers of the cervical sympathetic nerve When these fibers were 
severed, no mydriasis occurred 

The following conclusions are reached Sympathin is liberated not 
only by excitation of the peripheral sympathetic fibers but by stimulation 
of the hypothalamic centers, the action when central being bilateral, 
the mydriasis is different from that produced by simple stimulation of 
the sympathetic fibers, the substances liberated m the aqueous humor 
in both instances are able to induce motility in the pupil of another animal 
by humoral action alone H p Carrasquillo 

The Blood-Aqueous Barrier in Hydrophthalmic Rabbits J H 
Smith, Ophthalmologica 108: 293 (Dec ) 1944 

The University Eye Clinic in Basel, Switzerland, has successfully 
bred a strain of hydrophthalmic rabbits In the present experiments, 
19 of these rabbits, of different age levels, and 9 normal rabbits were 
compared as to the time elapsed before the appearance of fluorescein 
in the anterior chamber , after subcutaneous injection It was found 
that there was a very considerable delay in the appearance of fluorescein 
m the hydrophthalmic rabbits as compared with its appearance in the 
normal rabbits The weights of the rabbits and the size of the pupil m 
the two groups were approximately the same The intraocular pressure 
m the hydrophthalmic group on an average was about 10 mm higher 
than that in the normal group The author believes tliat these experi- 
ments prove that the rate of flow across the blood-aqueous barrier is 
definitely and considerably slower in hydrophthalmic rabbits than in the 
normal rabbits, and this suggests a reduced permeability, probably arising 
from atrophic conditions produced by the increased intraocular pressure 
in the eyes of the former F H Adler 
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General 

Ocular Manifestations of Malnutrition in Released Prisoners 
OF War from Thailand H Ridley, Brit J Ophth 29:613 
(Dec ) 1945 

The eyes of some 500 released allied prisoners of war and internes 
from Thailand who considered that their sight had deteriorated during 
captivity were examined , among these no less than 100 cases of 
amblyopia were seen m seventeen days The food had been inadequate 
in quantity and lacking m variety, being especially deficient m proteins, 
fats and vitamins The three daily meals were the same, chiefly polished 
rice of poor quality This was supplemented by vegetable stew contain- 
ing pumpkin, yams, sweet potato, brmgal, Chinese radish and Chinese 
cabbage 

In 90 of the patients, at the time of writing, sight had been defective 
for two and one-half to three years Corrected vision varied from 1/60 
to a partial 6/9 All those with scotomas and good acuity had recovered 
from temporary severe amblyopia In many patients the onset was sud- 
den, maximum disability being reached within a single day In others it 
was gradual, taking months to develop There were few complaints of 
day blindness Sight was particularly defective m bright light Many of 
the patients with amblyopia had suffered from pellagra, edema of the 
legs, dry beriberi and such minor lesions as sore tongue and perleche, 
which usually accompany deficiency m the B group of vitamins Quite 
a number had become nerve deaf The fundus might show no changes 
even when the amblyopia was of long standing, though in many there was 
pallor of the temporal half of the papilla 

Forty-eight patients had optic nerve atrophy, and in 30 more the con- 
dition was regarded as doubtful In a few instances in which temporal 
pallor was pronounced there appeared to be some constriction of the 
macular arterioles — a change probably secondary to retinal atrophy 
Ninety patients showed a small, sharply demarcated central scotoma, 
rarely extending more than 3 degrees, and often 1 degree or less In 
the remaining 10 patients the core of the scotoma was paracentral or 
pericentral Further details of the nature of the scotoma are given. 
No defect in the peripheral field was found with rough testing Prac- 
tically all the released prisoners showed some degree of keratoconjunc- 
tival abnormality There was no xerosis of the cornea of Bitot’s spots 
The most striking feature of the limbal capillaries was their variability in 
size, which was often so great that aneurysms, both fusiform and sac- 
cular, were noted There seems little doubt that the lesions described 
were due primarily to malnutrition, though other factors may have 
operated since only a small proportion of men living under the identical 
conditions were affected No similar series of cases has occurred in the 
civilized world until this war There seems to be no doubt that the diet 
was deficient generally, especially m proteins, fats and vitamins , in the 
absence of direct evidence that avitaminosis unsupported by other factors 
was the cause, it seems advisable to attribute the lesions to general 
malnutrition rather than to simple deficiency of the vitamin B group 

W Zentmayer 
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General Diseases 

Ocular Lesions in Some Systemic Virus Diseases A Sorsby, 
Tr Oplith Soc U Knig^doni 64 67, 1944 

In an opening paper of a discussion on virus diseases of the eye 
at the annual congress of the Ophthalmological Society of the United 
Kingdom m 1944, Sorsby enumerates the disease of virus origin in the 
various structures of the e 3 '’e as follows 

Ltds — Vesicular eruption of herpes zoster ophthalmicus, molluscum 
contagiosum, common wart 

Co7ijunctwa — Some, at least, of the amici obial forms of ophthalmia 
neonatorum, epidemic keratoconjunctivitis, trachoma, Parmaud’s syn- 
drome , vaccinia, and pemphigus 

Coinca — Superficial lesions Superficial punctate keratitis, keratitis 
nummularis, herpes corneae, dendritic ulcer, and herpes zoster Deep 
lesions Disciform keratitis , interstitial keratitis , subepithehal parenchy- 
matous opacities (keratitis pai enchymatosa metaherpetica) , deep mar- 
ginal keratitis without ulceration as a complication of influenza, and 
herpes cornea posterior Mith lecurrent labial herpes 

Uveal Tiaet — Intis and indoc^'clitis occurring with smallpox, 
mumps, chickenpox and herpes zoster , choroiditis occurring with small- 
pox, liaida’s disease, sympathetic ophthalmia 

Retina and Optic Nei-ve and Ociilai Muscle — Invohement with gen- 
eral virus disease 

Lacrimal Gland — Involvement with mumps , uveoparotid fever 
(possibly) disease Zentmayer 

Ophthalmoscopic Classifications or Arterial Hypertension 
C Espildora-Luque, Arch chilena de oftal 3 5 (Nov -Dec ) 
1944 

After giving the classifications of hypertensive disease based on the 
retinal lesions, Espildora-Luque expresses the opinion that the one 
proposed by Cans is the most appropriate Its simplicity and descriptive 
expression are unquestionable He agrees with Cans that the ophthal- 
mologist should adopt a neutral and impartial position He should 
describe only his findings in the cases referred to him, leaving to the 
internist or the surgeon the final decision jj p Carrasquillo 

Glaucoma 

Diathermic Surgery or the Ciliary Body in Glaucoma M U 
Troncoso, Am J Ophth 29:269 (March) 1946 

Troncoso reviews the thermic methods of treating glaucoma and 
attempts to determine the physiologic basis of diathermic methods, their 
action on intraocular pressure and the damage done to the ocular struc- 
tures He used rabbits for these experiments but found that the reduc- 
tion in tension was not permanent Therefore he considers the results 
disappointing W S Reese 
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Further Studies on the Use of Furmethide in the Treatment 
OF Glaucoma E U Owens and A C Woods, Am J Ophth 29: 
447 (April) 1946 

Owens and Woods conclude that furmethide (furfuryl tnmethyl 
ammonium iodide) is a valuable drug in the treatment of glaucoma, 
especially the severer forms, a 10 per cent solution being more effective 
than 20 per cent mecholyl chloride and 5 per cent neostigmine methyl 
sulfate m cases of late primary glaucoma and in those cases of primary 
glaucoma in which the previous use of other miotics has failed Systemic 
reactions are rare, and no evidence of local sensitivity or irritation has 
been noted ^ g 


Glaucoma and Choked Disk L Ectors and C Bigaux-van Boven, 
Ophthalmologica 108:113 (Sept) 1944 

The authors give the various factors responsible for the production 
of choked disk as follows (1) increase of the cerebrospinal fluid pres- 
sure, (2) increase of the intracranial venous pressure, (3) increase of 
the general arterial blood pressure and (4) decrease of the intraocular 
pressure In the cases reported a choked disk due to increased cerebro- 
spinal fluid pressure disappeared as the intraocular pressure became 


elevated 


F. H Adler 


Hygiene, Sociolbgy, Education and History 

Ophthalmic Problems and Visual Standards in Industry J 
Minton, Brit J Ophth 30:298 (May) 1946 

The following grades of vision are suggested in allocating applicants 
for employment, whether juvenile or not, to various occupations 

Grade 1 To this group belong all persons possessing 6/6 or 6/9 
vision in each eye and also those having 6/6 vision in one eye and not 
less than 6/36 vision in the other eye Persons m this group are fit 
for all occupations 

Grade 2 Persons having visual acuity of not less than 6/12 in each 
eye and also those having 6/12 vision in one eye and not less than 6/36 
vision in the other eye Working people with grade 2 vision are fit for all 
industrial occupations except for the very close work essential m the 
manufacture and inspection, for example, of radio valves and electric 
lamps, in certain silk yarns trades and in a few others Grade 2 vision is 
sufficient for all clerical work, the engineering industry and the driving 
of vehicles 

Grade 3 In this group are all the one-eyed persons who have 6/6, 
6/9 or 6/12 vision in the good eye and less than 6/36 vision in the other 
eye, or who have one blind eye The one-eyed persons with 6/6 in the 
good eye are fit for all occupations, even for those which require fine, 
close work The one-eyed persons who have 6/9 or 6/12 vision can be 
engaged in most trades and industries Certain occupations, such as 
coal mining, and certain operations in the engineering trades, such as 
hammenng chipping, turning and milling, present a greater danger of 
injury to the eyes It is therefore suggested that one-eyed workers 
should not be engaged in coal mining or in any of the aforementioned 
engineering operations 
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Grade 4 To this group belong the working people who have 6/24 
vision in each eye, or who have 6/24 in one eye and 6/36 in the other 
eye People with giade 4 vision can be employed in all outdoor occupa- 
tions, building trades, carpentry, dock labor, portenng and many similar 
trades 

Grade 5 To this group belong the blind and partially blind and can 
include all persons with less than 6/36 vision in either eye It is pointed 
out that many young men with a latent hyperopia of 2 or 3 D have 6/6 
vision without glasses on entering the railway service, as required, but 
at the age of 40 the latent hyperopia becomes manifest and vision drops 
to 6/18 When the man is reexamined at this age, the required 6/6 
vision can be attained only with glasses, and promotion is refused 

W Zentmayer 


Arabian Ophthalmology W B I Pollock, Brit J Ophth 30: 
445 (Aug ) 1946 

This paper on the Arab school of ophthalmology was read m the 
summer series of lectures in the department of ophthalmology. Univer- 
sity of Glasgow It does not lend itself to abstraction Pollock states, 
however, that it may be said that the Arabic books on ophthalmology 
were mainly taken from the Greek, but Hirschberg points out that 
the Greeks had no good ophthalmologic textbook except that of Alex- 
andros, and he was never mentioned by the Arabians What they took 
from the Greeks they had to select according to their own plan They 
treated the Greek text with the greatest respect, discussed every word 
and then added their own observations , and they were often accurate in 
symptomatology, diagnosis and treatment ■yV Zentmayer 


Injuries 

Superficial “Burns” of Skin and Eyes from Scattered Cathode 
Rays L L Robbins, J C Aub, O Cope, D G Cogan, J L 
Langohr, R W Cloud and O E Merrill, Radiology 46: 1 
(Jan ) 1946 

Robbins and his associates report injuries received by 6 men in 
the department of radiology at the Massachusetts General Hospital as 
a result of a few seconds’ exposure to scattered electrons from a 
1,200 kilovolt electrostatic generator The exact dosage could not be 
determined but was probably between 1,000 and 2,000 “tissue roentgens ” 
The lesions had the unusual characteristic of appearing m three phases, 
the last one becoming manifest approximately four weeks after the 
exposure, except for a mild injection of the conjunctiva in 3 men, 
coming on within a few hours after the exposure, no ocular signs 
occurred during the first two phases of reaction Severe ocular signs 
developed in 1 man in the tertiary phase and consisted of punctate epi- 
thelial lesions, accompanied with severe photophobia, lacnmation and 
a foreign body sensation Cutaneous lesions elsewhere were present 

JAMA (W Zentmayer). 
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Electric Ophthalmia L K Woodward Jr , U S Nav M Bull 
46:247 (Feb) 1946 

Woodward observed 47 patients with flash burn of the eyes, or elec- 
tric ophthalmia, on a repair ship The greater number were men working 
in the immediate vicinity of the welders, and all these men had momen- 
tarily removed their goggles at the time an arc was struck or did not use 
goggles while at work The symptoms were principally mild to severe 
injection of the conjunctiva and, more especially, an episcleral injection 
Five men had considerable edema of the eyelids In 6 men there was 
evidence of pseudopterygium with accompanying injection Superficial 
ulceration of the cornea was present in 2 men Treatment consisted in 
irrigation of the eye with mild boric acid solution and instillation of a 
solution containing tetracaine hydrochloride and neo-synephrme hydro- 
chloride In many instances an ointment containing 2 per cent butacaine 
sulfate also was employed Relief was obtained, especially when there 
was edema of the lids, by application of cool bone acid compresses The 
response to therapy was prompt About one third of the patients were 
removed from duty for a period of twenty-four hours 

J A M. A (W Zentmayer) 
Operations 

Iridencleisis — A Modification D P Smith, Brit J Ophth 30: 
589 (Oct ) 1946 

The method Smith adopts in performing iridencleisis is described 
The pressure of the vitreous is first lowered by a scleral puncture made 
with a Graefe knife 45 degrees to the temporal side of the vertical 
meridian and 6 mm from the limbus On entering the sclera with a 
narrow, parallel-sided keratome, an incision is made similar to that for a 
preliminary iridectomy With an iris hook the iris is drawn into one 
angle of the wound and snipped off By stroking the wound from the 
opposite end, one pillar of the loop is freed, so that it slips back into the 
anterior chamber, leaving the other incarcerated A scissors cut is then 
made in the conjunctiva 5 mm above and parallel to (and rather 
longer than) the keratome incision The conjunctiva is then undermined 
with two pairs of fine forceps, and the lips of the conjunctiva over the 
keratome incision are then pinched together, they adhere because the 
elastic pull has been abolished by the conjunctival incision This wound 
serves the added purpose of providing a temporary outlet for the aqueous, 
so that the lower conjunctival wound is not foiced open again but has 
time to unite T'he article is illustrated "VV Zentmayer 

Orbit, Eyeball and Accessory Sinuses 

The Scleral-Resection (Eyeball-Shortening) Operation D. 

Vail, Am J Ophth 29:785 (July) 1946 

Vail opens this de Schweinitz Lecture with praise for the work done 
by de Schweinitz as a medical officer during World War I He then 
reviews the history, techmc and case records of scleral resection and 
reports a case of bilateral scleral equatorial staphyloma and detached 
letina cured by scleral resection -yy 3 Reese. 
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Proptosis — Differential Diagnosis F Massoud, Bnt J Ophth 
30-622 (Oct) 1946 

It IS not possible to make a satisfactory abstract of an article of 
this nature Massoud gives the following summary of the classification 
of pioptosis employed and the conditions which may be encountered m 
each category 

Appa7ent — Globe not displaced, high myopia, buphthalmos, megal- 
ophthalmos , staphyloma , paralysis of the seventh nerve 

Dmc to Cojigenital Anomaly — ^Arrested development, premature 
ossification, shallow orbit, cranial hernias appearing as tumor masses, 
vascular, nervous, mixed 

Due to Tianmatic Injiay — Intracranial — tear of internal carotid 
arter}' or cavernous sinus, mtraorbital — aneurysm of the ophthalmic 
artery, extraorbital — tear of carotid artery or jugular vein, late effect — 
proliferation 

Due to Inflammatoi y Process — Acute — from injury or extension, 
abscess, cellulitis, thrombophlebitis, anthrax , subacute — mucocele, retro- 
bulbar, subperiosteal , chronic — tuberculous, syphilitic, actinomycotic, 
hyatid, etc , late effect — from obstruction 

Due to Nezv Growth — Intracranial — meningioma, osteoma , oral and 
nasopharyngeal — myxoma, chondroma, plasmoma, osteoma, orbital — 
cavernous angioma, osteoma, lacrimal cylindroma, carcinoma, ocular — 
from optic nerve and sheath, choroid, retina, metastatic — sarcoma, car- 
cinoma 


Due to Systemic Condition — Sympathetic — exophthalmic goiter, 
endocrinal disturbance — malignant exophthalmos , metabolic — scurvy, 
rickets, hemophilia , hyperplastic — leukemias, xanthomatosis, Paget’s 
disease (osteitis deformans) 

Methods of diagnosis include general examination, history taking, 
transillumination , roentgenographic examinations, tests and cytologic 
studies of the blood, special laboratory tests , medical and surgical pro- 


cedures 


W Zentjiayer 


Pharmacology 

A Clinical Trial of a Synthetic Mydriatic (Dimethylamino- 
ETHYL Benzylate Ethochloride [benzilyloxyethyl DI-METH- 
YLETHYL AMMONIUM CHLORIDE]) W J B RiDDELL, Bnt J 

Ophth 30*1 (Jan ) 1946 

This substance (benzilyloxyethyl di-methylethyl ammonium chloride), 
referred to as E3, m 1 per cent aqueous solution was compared with a 
1 per cent solution of atropine sulfate and a solution of 1 per cent homa- 
tropine hydrobromide and 2 per cent cocaine The impression was 
obtained that the new substance is probably an efficient substitute for 
homatropine both as a mydriatic and as a cycloplegic 

The action of E 3 m 1 per cent solution is neither so rapid nor so 
prolonged as that of atropine It reaches a maximum in an hour, and 
the effect commences to fall off m five or six hours No cutaneous irrita- 
tion was found in subjects known to have sensitivity No changes were 
observed m the corneal epithelium 2entmayer 
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A New Synthetic Mydriatic I Mann, Brit J Ophth 30:8 (Jan ) 
1946 

Mann found that the synthetic mydriatic known as E 3 (benzilyloxy- 
ethyl di-methylethyl ammonium chloride) can be used for diagnostic and 
refractive purposes m the same way as atropine Its action is more easily 
reversed by physostigmme than is that of atropine, but in old people it 
IS not so safe as is homatropine It appears to lie between atropine and 
homatropine in its strength of action on normal eyes None of the 
patients made any complaint of discomfort from its use 

This synthetic mydriatic is nonirntatmg and nontoxic It is m all 
respects suitable as a substitute for ati opine, though it may have to be 
used more frequently Zentmayee 


Refraction and Accommodation 

The Effect of Sunlight on Dark Adaptation B Clark, M L 
Johnson and R E Dreher, Am J Ophth 29:828 (July) 1946 

The authors found that persons exposed to sunlight for three to four 
hours a day over a period of two weeks showed a marked elevation of 
the night visual threshold immediatel}^ after exposure The degree of 
elevation persisting overnight is sufficient to cause approximately a 50 
per cent loss in night visual efficiency These effects are temporary 

W S Reese 

Unaided Visual Acuities Correlated with Refractive Errors 
M H PiNCUS, Am J Ophth 29:853 (July) 1946 

The physical examination records of 45,206 men and women as well 
as 7,482 refraction records were reviewed for this study, which was 
designed to correlate the unaided visual acuity with the different refrac- 
tive errors It was undertaken to supply the need of a simple method to 
detect malingerers S Reese 


Retina and Optic Nerve 

Radon Seeds in the Treatment of Glioma Retinae S Philps, Tr 
Ophth Soc U Kingdom 64:107, 1944 

A boy 5 months old had the left eye removed for glioma of the retina 
The right eye was normal Four and one-half years later a glioma was 
noted in the upper nasal quadrant of the right eye Permission for 
removal of the eye was refused by the parents, as an older brother had 
bilateral enucleation for glioma of the retina and died of intracranial 
extension A 3 millicurie radon seed was inserted in the growth and 
removed ten days later The growth ‘‘shrank away” On two subse- 
quent occasions reapplication of radon seeds was made for what was 
thought to be recurrence of the growth at the site of the original tumor 
Three years later the eye was free from growth and visual acuity equaled 
6/12 There were macular changes resembling retinitis circinata At 
the age of 19 vision was somewhat reduced, owing to irradiation cataract 
The author believes that what was supposed to be recurrence was m fact 
reparative fibrous tissue and that therefore the subsequent irradiations 
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were unnecessary In the second case the diagnosis was that of bilateral 
glioma retinae in a boy aged 8 months The left eye was almost full of 
growth and was removed In the right eye the growth was globular 
and measured 6 disk diameters m each direction A 2 5 milhcurie radon 
seed was introduced into the center of the growth At the time of the 
report, three years and four months after irradiation, all that remained 
of the growth was a small, mulberry-hke nodulO, which had remained 
unchanged for two years It seems unlikely that there remained 
any active growth m the eye Visual acuity was about 6/12 

W Zentmayer 

The Optic Nerve and the Messages It Transmits A Magitot, 
Ann d’ocul 179; 24 (Jan ) 1946 

The introduction to this article deals with a brief anatomic descrip- 
tion of the optic nerve and how it differs from other sensory nerves 
m various ways, such as in not having a sheath of Schwann This is 
followed by a general discussion of the physiologic properties con- 
cerned with the transmission of impulses in sensory nerv^es The author 
discusses such topics as summation, the all or none law, amplitude and 
the latent period The research work on the chronaxia m man and 
animals is reviewed 

The objective measurement of the visual response is fully covered, 
especially the work of Harthne and Granit Harthne’s work on single 
nerve fibers m the frog retina, in which it is shown that three types 
of fibers are present, and Granit’s work on color vision are applied 
to present day concepts of vision The author feels that from anatomic 
and physiologic studies one must admit that the optic nerve contains 
both visual and pupillomotor fibers 

In conclusion, an attempt is made to correlate the clinical findings 
m diseases of the optic nerve with the physiologic knowledge of its 
function As an example, the author cites the controversy concerning 
the site of intoxication in tobacco amblyopia In this condition the 
chronaxia is normal, placing the lesion in the visual cells, the rods or 
cones . (with involvement of the bipolar cells the chronaxia has been 
shown to be abnormal) Because the centrocecal scotoma is for red, 
the lesion can be still more accurately localized in those cones that 
Granit considers to be concerned with the appreciation of red 

This article should be read in full by those interested in the physi- 
ology of vision p p McDonald 

Exudative Retinitis of Coats Report of a Case J P Joly, 
Arch d’opht 6:46, 1946 

A youth aged 19 had a complete cure of exudative retinitis, occurring 
either spontaneously or as the result of intravenous injections of salicy- 
lates The patient had all the classic signs of the disease described by 
Coats m 1908 His general health was perfect, tuberculosis could not be 
demonstrated There was coexisting cyclitis The case is presented 
because of the relatively favorable outcome in a condition for which 
the prognosis is usually bad S B Marlow 



ABSTRACTS FROM CURRENT LITERATURE 279 

Retj^l Cysts O Kurz, Oplithalmologica 107: 233 (May- June) 

The author divides retinal cysts into two types (1) those associated 
with a retinal detachment, and (2) those with no associated detachment 
This differentiation is based on the ordinary ophthalmoscopic examina- 
tion, but the author points out that m some cases a detachment of the 
macular region may be present which can be detected only by means 
of examination of the fundus with the slit lamp (the author used the 
Goldmann apparatus for this purpose) 

Two cases are described m which cysts occurred with a characteristic 
picture of detachment below and tears m the ora serrata Cysts of 
this type occur frequently m the eyes of youthful (not myopic) patients 
The detachment is usually in the lower temporal portion of the retina, 
shows little tendency to progression and exhibits an inclination to 
spontaneous delimitation through the formation of a choroidal barrier 
The disease is frequently latent for a long period, without the patient’s 
knowledge The operative prognosis is generally favorable 

The condition frequently occurs symmetrically m the two eyes and 
occasionally is familial Two cases of this type are described, and the 
pathogenesis of cyst formation is discussed Two other cases of uncom- 
plicated cyst formation are reported The diagnoses in these cases 
were idiopathic cyst and cyst following choroiditis Their pathogenesis 
IS also discussed p Adler 

Symptom Complex of Chorioretinitis Centralis Serosa (Kita- 
hara) R Bruckner and N H Field, Ophthalmologica 109: 
281 (June) 1945 

Three cases of this disease are reported The characteristic signs 
are desciibed 

1 Ophthalmoscopic Findings There is a flat detachment in the 
macula, which is made evident by a sharply limited ringlike reflex 
At the beginning this area may be somewhat deeper colored than normal 
The area affected is usually circular, but it may be elliptic After three 
to five weeks’ duration, numerous small yellowish points appear within 
this area, and after healing only a few lightly pigmented spots may 
remain 

2 Subjective Symptoms These consist of a relative, more or less 
intensive, positive scotoma, together with alterations in the color sense 
Occasionally, micropsia and metamorphopsia may be present, but the 
lowering of the visual acuity is usually slight In general, the visual 
acuity returns to normal, even after a duration of several months 
In some cases the hyperopia undergoes a transitory increase 

3 Recurrences These are frequent Kitahara reported cases in 
which there were fourteen recurrences over a period of three years 
As a rule, the recurrences affect the same part of the retina The 
author believes that the primary changes are localized in the choroid 
and may be the result of a nonbacterial allergic reaction He suggests 
that the tubercle bacillus may play a role He also considers the possi- 
bility that the disease is a vascular disturbance of nervous origin 
He points out the difficulties in making the diagnosis early and sug- 
gests that the following technics, if employed, will enable one to make 
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a diagnosis earlier than usual 1 Focal illumination of the fundus 

2 Entopic proof of a positive scotoma by illumination through the sclera 
(which he refers to as “disscleral transillumination”) This succeeds 
in eliciting a scotoma when the patient is not spontaneously aware of it 

3 Entopic proof of the detachment of the retina by disscleral illumination 

The article contains a very good colored plate of the eyegrounds 

F H Adlfr 


The Relation or Periphlebitis Retinae am> Recurrent Juvenile 
Vitreous PIemorrhages to Thromboangiitis Obliterans 
(Buerger’s Disease) A E Schmid, Ophthalmologica 110 259 
(Nov -Dec) 1945 


Eighty-six patients with thromboangiitis obliteians and 25 patients 
who had periphlebitis retinae and recurrent hemorrhages in the vitreous 
were examined in order to determine whether there was any relation- 
ship between these two conditions, as claimed by Marchesani {Arch j 
Angenh 109: 124, 1935) Schmid could find no proof that these 
two conditions are in any way related He believes that periphlebitis 
retinae is due almost exclusively to tuberculosis p 


Tumors 

Importance of Examination or the Nerve Sheath in Cases of 
Tumor of the Optic Nerve Monbrun, G Offret and 
J Guillaume, Arch d’opht 5:8, 1945 

The authors point out that m histologic descriptions of tumors of 
the optic nerve the sheath is often passed over without notice or is 
insufficiently examined They described a case in- which operation was 
performed in 1937 and present a histologic study with photomicrographs 
of the tumor In the nerve sheath proliferation of the glial tissue was 
evident A second, much more complex, case was described The 
authors review some of the reports in the literature They try to show, 
first, that certain unexplained facts about tumors of the optic nerve 
become clear when gliosis or gliomatosis of the perineurium is con- 
sidered Second, the data which they have accumulated favor the idea 
of a congenital dysplasia in certain of these tumors As the result of 
their histologic studies, they believe that when a tumor of the optic 
nerve is examined the whole sheath should be carefully studied 

S B Marlow 

Angiomas or the Orbit G Renard and G Offret, Arch d’opht 
6:284, 1946 

This IS an anatomic and pathologic study of angiomas of the orbit 
Anatomic cavernous angioma is the most frequent form It is a circum- 
scribed condition and not infrequently occurs within the muscle cone 
A number of cases are presented, with histologic drawings, and an 
extensive histologic study is reported In addition to the cavernous 
angioma, angioma lipoma and hemolymphatic angioma are discussM 
In conclusion the authors state that care must be exercised in the 
classification of angiomas of the orbit As a matter of fact, only a 
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small number of them have been accurately classified It is not neces- 
sary to introduce a new terminology A bibliography is appended 

S B Marlow 

Plasmoma of the Conjunctiva H Cortes, Arch Soc oftal 
hispano-am 4: 238 (April) 1945 

A woman aged 21 presented partial ptosis of the right upper lid 
The skin of the hd was raised, and there was ectropion of the inner 
two thirds The exposed conjunctiva showed a fleshy mass with vege- 
tations of a pink color On eversion of the hd, a large, fleshy, papil- 
lomatous mass was observed The mass was divided 'in three formations 
by deep folds Its color resembled somewhat that of vernal conjuncti- 
vitis The lower hd presented folliculosis There were no subjective 
symptoms The left eye was normal 

Histopathologic examination showed that the mass was chiefly 
formed of newly formed tissue rich m plasmocytes with many 
lymphocytes and polymorphonuclear leukocytes in nodular formations 
The diagnosis of trachoma was ruled out The tumor was treated by 
excision with the diathermy loop 

The article contains numei ous photographs and photomicrographs 

H F Carrasquillo 

A Case of Epithelioma of the Lacrimal Gland A Moreu and 
E Fornes, Arch Soc oftal hispano-am 6; 59 (Jan ) 1946 

A case of epithelioma of the lacrimal gland is reported The tumor 
IS extremely rare A woman aged 46 gave a history of her trouble 
having begun when she was 16 years of age Very insiduously the 
right eye began to proptose and diplopia developed At the time of 
examination she presented a hard, freely movable, bilobulated mass in 
the region of the lacrimal gland There was paralysis of the sixth nerve 
Operation was performed for a benign neoplasm of the gland, but 
histologic examination revealed an epithelioma Photomicrographs are 

shown ^ H F Carrasquillo 

Neuroma of the Optic Nerve After Enucleation Jean Babel 
and Mario Valerio, Ophthalmologica 109:317 (June) 1945 

A man aged 40 received an injury to his left eye which necessitated 
Its enucleation After this persistent neuralgia developed in the left 
orbit, followed by a chronic inflammatory process Surgical exploration 
of the orbit revealed an amputation neuroma, accompanied with a 
chronic inflammatory cellular infiltration In the adherent stump of 
the optic nerve there was a small granuloma with giant cells The 
authors believe that the neuroma originated in the ciliary nerves 

F H Adler 


Uvea 

Serous Central Choroiditis P Bonnet, L Paufique and 
Bonamour, Arch d’opht 6: 129, 1946 

The authors point out that this condition is not- well known in 
Europe but has received especial attention in Japanese literature The 
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bibliography is rich in articles under many titles, all of which probably 
designate cases of this disease The authors describe the clinical pic- 
ture, w'hich begins with loss of vision and color scotomas In the early 
stages vision may be improved with a convex spherical lens The 
ophthalmoscopic picture is described in detail The macula is the site 
of a bullous swelling, sometimes red and sometimes orange, with sur- 
rohnding brilliant reflexes This swelhng may have an elevation of 
3 or 4 D or more, and its walls are sometimes rather transparent 
In the presence of such a large lesion the visual disturbance is extreme 
The condition usually becomes bilateral sooner or later There are 
cases of the extrapiacular form of the disease In the differential diag- 
nosis cj'^sticercosis must be taken into consideration The cause is not 
definitely known, although there is evidence that tuberculosis is an 
important factor The authors have never found that syphilis was the 
cause They report observations on 7 cases, with drawings and 
photographs 5 j, maelow 

Two Cases or Uveitis Associated with Alopecia, Vitiligo, 
Dysacusia and Poliosis (Vogt-Koyanagi Syndrome) S 
Barrenechea and R Contardo, Arch chilena de oftal 2:5 (Sept- 
Oct) 1944 

Two cases of the Vogt-Koyanagi S 3 mdrome are reported m women 
aged 44 and 26, respectively In the first case vision was reduced to 
counting of fingers and perception of hand movements and in the other 
to perception of light In 1 case all the cardinal symptoms of the condition 
were present, and m the other only dysacusia was missing Both patients 
had evidences of infectious processes at the apex of the teeth They 
were treated similarly by extraction of the diseased teeth and with vita- 
mins (vitamin B complex, ascorbic acid, nicotinic acid) 

The ultimate results of the treatment w-ere as follows In the first 
case vision after eleven months was limited to counting fingers at 1 meter 
m the right e 3 ^e and was 2/10 in the left eye In the second case, in 
which complicated cataracts were extracted, vision after two years was 
4/10 m each eye jj p Carrasquillo 


Vision 

Problem or Night Vision K Kekcheyev, Am Rev Soviet Med 
1*300 (April) 1944 

Kekche 3 ev points out that methods developed in prewar days for 
changing visual thresholds by application of caffeine or strychnine had 
been of laboratory interest only The literature offered a few suggestions 
for altering the threshold of certain sensory organs by stimulating other 
sensory organs It was established that the stimulation of any extern^ 
sensory organ (hearing, smell, touch and taste) may augment or dimmish 
the thresholds of visual perception The author showed that a change in 
the acuity of night vision produced by stimulation of other sensory organs 
was not an isolated process but was part of a diffuse autonomic reflex 
The thresholds of night vision varied wuth the pulse rate, the blood pres- 
sure level, respiration and electrical resistance of the skin to direc 
current Not aH stimuli were equally effective in raising the thresho 
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of night vision Taste, cold and proprioceptive (moderate effort) stimuli 
were chosen as being the most practical and convenient During drowsi- 
ness the sensitivity of the eye shgws a sharp decrease The application of 
cold not only restores vision and hearing but terminates drowsiness as 
well By application of taste, cold and proprioceptive stimuli the period 
of dark adaptation was reduced to from five to six minutes The accelera- 
tion of the dark adaptation period is of great practical importance under 
battle conditions — ^for instance, for night fliers, who must discern the 
enemy bomber m the gloom of the night, m so-called dazzling of the 
eyes by a searchlight, rocket or the flash of tracer bullets Experiments 
carried out m 1943 m the author’s laboratory m Moscow showed that the 
use of red eyeglasses five to ten minutes after the white light has begun 
to act promptly restored vision to its normal threshold and occasionally 
intensified it Thus, the same white light which had previously destroyed 
the sensitivity of the dark-adapted eye increased that sensitivity when 
filtered through red glasses J A M A (W Zentmayer) 

Relationship of Visual Acuity to Threshold of Brightness 
Perception J ten Doesschate, Ophthalmologica 108: 187 
(Oct -Nov) 1944 

If two stimuli affect a sense organ with intensities B and B', respec- 
tively, the subject will be able to discriminate between the two if the 
difference is above the threshold level This threshold level is known 
as A B In the present senes of experiments, in comparing two bright- 
nesses, B and B', the threshold, AB, is determined under such condi- 
tions that the brightness B fills the whole visual field, while brightness 
B' IS observed m a circular test field at a visual angle, g, with foveal 
fixation Under these conditions, the author has examined the manner 
in which depends on (1) the brightness of B, (2) the visual 
angle, g, and (3) the state of adaptation of the eye The results of 
these experiments are discussed and compared with those of other 
investigators It was shown that the visual acuity, B, and-^-^ depend 
in an identical way on the brightness The results of these experiments 
are in accordance with the recent calculations of de Vreis (Physica 10: 
553, 1943), which take into account the statistical fluctuations in the 
number of light quanta which are “hitting” the various retinal regions 

F H Adler 


Vitreous 


Saccular Prolapse of the Vitreous Body 
‘Ophth 29:845 (July) 1946 


R A Poirier, Am J 


Poirier reports the case of a white man who had an injury of the right 
eye m 1918, with later development of a dislocated lens The eye vas 
divergent and the lens partly absorbed, and there was saccular herniation 
of the vitreous through the pupil Because of increased tension, 
capsular remnants were removed through a keratome incision, accom- 
panied with loss of vitreous Recovery was uneventful, and vision of 
6/7 was obtained with lenses 5 
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Intravitreal Injection of Penicillin in a Case or Incipient 
Abscess of the Vitreous, Following an Extracapsular Cata- 
ract Extraction A Feigenbau^ and W Kornbluth, Ophthal- 
mologica 110:300 (Nov -Dec ) 1945 

A case of an abscess in the vitreous following extracapsular cataract 
extraction and its complete cure by intravitreal injection of penicillin 
IS described The adjuvant value of subconjunctival injections in over- 
coming the infective process is stressed The probability of synergistic 
action from the simultaneous use of sulfadiazine is mentioned 


Therapeutics 


F H Adler 


Control or Experimental Anterior-Chamber Ineections with 
Systemic Penicillin Therapy A E Town, F C Frisbee and 
J G WiSDA, Am J Ophth 29:341 (March) 1946 

Town, Frisbee and Wisda were able to control experimental infec- 
tions of the anterior chamber of rabbits with massive doses of penicillin 
given intramuscularly, and m the absence of injury to the lens normal 
function of the eye was restored g Reese 


The Intraocular Use or Penicillin I Mann, Bnt J Ophth 
30. 134 (March) 1946 

The subject is discussed under two headings experiments on rab- 
bits.and the use of penicillin intraocularly in man 

The result of the injection of various solutions of penicillin into the 
anterior chamber is to produce a reactive aseptic anterior uveitis of 
varying severity Even 100 per cent pure penicillin produces some 
reaction When the solution was injected into the vitreous, the 
immediate effect was the formation of a localized opacity in the vitreous, 
with the track of the needle leading up to it From the fifth to the 
seventh day a severe retinochoroiditis accompanied by various vascular 
changes occurred, at the same time the nerve head became swollen, 
and m most cases there was the suggestion of thrombosis of the central 
vein The pathologic observations at the end of two months in a case 
of a severe reaction are given The condition would seem to be a 
most complete neuroretinal degeneration, followed by fibrosis and accom- 
panied by thickening and fibrosis of the choroid In all the eyes tested 
with pure penicillin the course of the events was much milder and none 
of the eyes became blind 

It appears, therefore, that the serious results obtained with the 
impure samples were due not to the penicillin itself but to something 
else, unidentified, which produced the intense pathologic change 
In order to decide whether intraocular injection of penicillin was likely 
to be of therapeutic value, an endeavor was made to find out how 
long it remained in the eye after one or two injections into the anterior 
chamber It would appear that strong inhibitory action can be expected 
for at least six hours but that persistence for much longer is unlike y 
No evidence was found that an aqueous altered m constitution wou 
retain penicillin longer 
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The clinical notes in cases of perforating injuries of the eyeball and 
a case of corneal ulcer with hypopyon m which penicillin was used in 
the anterior chamber are given 

It would appear that intraocular injection of high concentrations of 
penicillin is justifiable in severely injured or infected eyes but that the 
best results are to be expected when the infection is confined to the 
anterior segment of the eye and the penicillin does not come m contact 
with the vitreous Further work with purer solutions might give better 
results m these cases Zentmayee 


Penicillin in Ophthalmology The Bacteriological, Experimen- 
tal, AND Clinical Evidence or Its Value, Including a Per- 
sonal Series of 125 Clinical Cases C A Brown, Brit J 
Ophth 30:146 (March) 1946 

Brown reviews the literature on the bacteiiologic, experimental and 
clinical evidence of the value of penicillin in ophthalmology and reports 
on his experience v ith treatment in 125 chnical cases Penicillin is estab- 
lished as the most effective therapeutic agent for acute mucopurulent 
conjunctivitis, as of real value in the treatment of acute keratoconjunc- 
tivitis and of great value m pi eventing secondary infections by early 
application aftei injury and, if infection has supervened, in sterilizing the 
conjunctival sac while the injured tissues recover The value of penicillin 
with traumatic infection of the anterior segment is not yet established, 
but if an obviously septic wound is piesent it is definitely indicated 
Penicillin is of value m the treatment of deep infections of the eye of 
bacterial origin Three cases of sensitization to penicillin are described 

W Zentmayer 


"Local Treatment of Intrabulbar Infections 6 Treatment or 
Staphylococcus Panophthalmia by Intrabulbar Injection 
OF Penicillin G Roenne, Brit J Ophth 30:405 (July) 1946 

For the present it is justifiable to assume that in penicillin ophthal- 
mologists possess the best weapon so far at their disposal for combating 
intraocular infections and that local treatment offers a number of advan- 
tages not possible with general treatment, viz (1) a bacteiicidal con- 
centration of penicillin is maintained for a long period, sixteen to twentj - 
foui hours , (2) only small quantities of penicillin are necessary, and (3) 
as Leopold and Struble and Bellows have shown, general tieatment with 
penicillin does not lead to any demonstrable concentration in the vitreous, 
or at any late in only very small quantities Roenne draws the following 
conclusions 1 In therapeutic concentrations of 100 to 500 Oxfoid 
units the injection of penicillin into the vitreous body is practically 
haimless 2 Intravitieal treatment of infections of the vitreous body with 
penicillin ife extraordinarily effective as compaied with other forms of 
application and other substances 3 The effectivity of the treatment is 
directly proportional to the concentration of penicillin 4 Within fairlj 
wide limits the results of the ti eatment are dependent only on the number 
of bacteria in the eye, and not on the interval between inoculation and 
treatment 5 The method emploj^ed pro^ ides indirect information as to 
the velocity of the absoiption of the penicillin from the Mtreous bodj 
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The values found agree very well with the results gained by direct bio- 

analysis 6 The velocity of the absorption of penicillin from the vitreous 

body IS expressed by the halving time, about six hours 7 The function 

log bacteria concentration-log therapeutic pemcilhn concentration is of 

first degree 8 For mtrabulbar, especially intravitreal, inflammation, the 

injection of penicillin into the vitreous body is the best therapy at the 

moment ,,, „ 

W Zentmayer 


Penicillin in Treatment or Common External Eye Infections 
Joseph Minton, Brit M J 2:324 (Sept 7) 1946 

The author found that in treatment of external ocular infections in 
children penicillin was of advantage in blepharitis and conjunctivitis 
The drug was used in the form of an ointment with the former and 
in the form of drops, 1,000 or 2,000 units per cubic centimeter, with 
the lattei In treatment of external infections in adults satisfactory 
results were obtained with the same remedy The drops were used 
four times a day, and the infections cleared up rapidly If a comeal 
ulceration was present, the same treatment was given combined wuth 
atropine and hot compresses Dendritic ulcers were not benefited and 
were treated wnth 30 per cent drops of sulfacetimide, atropine and hot 
compresses In a number of adults, after use of penicillin in the form 
of drops or ointment, the skin of the lids became red and edematous, 
and the reaction often extended to the slan of the cheek and forehead 
This reaction was not due to the composition of the ointment but was 
produced by the penicillin The author found that the industrial oculai 
injuries were best treated with drops of a penicillin solution 

The life of a pemcilhn solution is limited, as penicillin is hydrolyzed 
in the presence of moisture The stability of penicillin is also affected 
by the pn of the solution The stability is also influenced by the 
temperature Investigation of the actual life of a penicillin solution 
shows that at room temperature the solution retains betw'een 90 and 
100 per cent of the original potency for eight days On the fourteenth 
day the potency had fallen to 75 per cent The pn of the solution also 
enters into the question of stability, and it is important that the pa 
be as close as possible to that of tears, which is 7 2 

Directions for the preparation of the drops and of the ointment are 
given in the article 

The deterioration of penicillin in eye drops is much more active 
at room temperature than when the solution is kept m a refrigerator 
As a rule, the useful life of the solution is betw^een two and three weeks 

Arnold Knapp 


Use of Cibazol [Sulfathiazole] in Ophthalmology E Burki, 
A E Schmid and G Saubermann, Ophthalmologica 106: liJ 
(Sept) 1943 

This paper is a lengthy report on the authors’ experience with 
sulfathiazole m various ophthalmic conditions They find that ch 
indications for this form of treatment are erysipelas of the lids, oP™ 
mia neonatorum, serpent ulcer, catarrhal ulcer and 
losis of the eye, gonococcic iritis and intraocular infection S 

perforating injuries F H Adler 



Book Reviews 


Medicine in the Changing Order. Report of the New York Academy 
of Medicine, Committee on Medicine and the Changing Order 
Price, ^2 Pp , 240 New York Commonwealth Fund, 1947. 

This little volume represents the work of a group appointed in 
December 1942 to study the complex problems of adequate medical 
care For the purposes of research, collection of information and 
eventual recommendations, no less than eleven subcommittees were 
appointed to deal with such subjects as medical education, under- 
graduate and postgraduate, internships, the hospitals, administration 
of public health services, industrial and rural medicine, consultant 
services , nursing, and dentistry As finally composed, the committee 
was made up of thirty-three physicians and seventeen lay persons, 
selected, on the one hand, from the fields of medical education and 
public health, and, on the other, from the ministry, the law, social 
welfare, the hospitals, insurance, labor and industry 

Financed by the Commonwealth Fund, the Milbank Memorial Fund 
and the Josiah Macy Jr Foundation, the collected reports form an 
authoritative and instructive body of information on matters of public 
health, cost and quality of medical care, urban and rural, throughout 
the nation, preventive medicine, and insurance, both voluntary and 
compulsory While the various suggestions and recommendations do 
not lend themselves readily to summary or logical analysis and critique, 
they do repay those who will read, mark, and inwardly digest The 
present reviewer would call attention particularly to the opening 
chapters One deals with the origins of present problems m American 
medicine before 1800 and a study of the economic, social, political 
and industrial factors, as well as the factors more strictly concerned 
with the profession and practice Of medicine, including dentistry, 
nursing, and hospitalization Another chapter, entitled “Medicine and 
the Changing Order,” carries on the historical survey to recent decades, 
with a study of the influence of industrialism, the relation of poverty 
to medical care, the rise of big business and big government, the 
emergence of social insurance and the health of the nation 

The method and the goal of medical and public health services must 
be extended, with their organization and quality preserved and/or 
improved by effective use of adequate hospital facilities, trained pro- 
fessional and nonprofessional personnel and the organization and coop- 
eration of physicians, with their education, as well as that of the public, 
adapted to the various needs of the community Government aid will 
be required All m all, the book is a noteworthy contribution which 
reflects great credit on the committee, and as a Festschijt comes most 
appropriately at a time when the parent organization, the New York 
Academy of Medicine, is about to celebrate its centennial anniversary 
— one hundred years of helpful activity in so many matters pertaining 
to the health of the commumty Percy Fridenberg, M D 
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Archives de la Asociacion para evitar la Ceguera en Mexico (Archives 
of the Association of Prevention of Blindness in Mexico). 
Director, Dr Luis Sanchez Bulnes , Chief Editor, Dr Daniel Silva 
Vol IV Pp 605 Mexico, D F Secretaria de educacion pub- 
lica, 1946 

The book brings a report of .the work done in the hospital of the 
association in Mexico, D F , during 1946 and a description of the 
activities in the various departments A variety of pictures represent 
the tragedy of blindness as conceived by various Mexican artists who 
participated in a contest held by the association on “Art and 
Ophthalmology ” 

There are, in addition, thirty-five interesting articles on ophthalmic 
subjects by local and Ameiican authors, of which the following two 
are summarized 

1 Ophthalmologic Investigation in the Zone of Onchocerciasis in 
Chiapas, Mexico Drs M Puig Solanes, Anselmo Fonte and Jose 
Antonio Quiroz The diagnosis of onchocerciasis was based on the 
presence of nodules, on the obsen^ation of parasites and on biopsies of 
the skin Men are more often affected, owing to occupational habits, 
and the patients are mostly under 40 jears of age Ocular involve- 
ment occurs m 75 per cent of cases The patients complain of burning, 
photophobia and the sensation of a foreign body in the eyes A number 
of patients had entoptic vision of microfilarias Most of the patients 
in the group studied had corneal lesions, which m the majority w'ere 
those of superficial punctate keratitis V'lth the slit lamp it is possible 
to see filiform opacities of uniform length, straight or S shaped, wfhicK 
have been interpreted as remnants of the parasites As a rule the 
corneal involvement is bilateial and symmetric but impairs vision very 
little The involvement of the ins is characterized by a torpid process 
w'hich involves mainly the posterior structures, giving origin to the 
classic dowmward deviation of the pupil and seriously affecting vision 
Cases of secondary glaucoma and phthisis bulbi have also been observed 

2 Necessity of Recognition of Biastigmatism” in Fitting of Contact 
Lenses Dr Manuel Marquez The author states that the existence 
of biastigmatism is a daily observation, as in most of the cases, after 
the correction of corneal astigmatism, there is a residual astigmatism 
The contact lens corrects only the corneal astigmatism and leaves unal- 
tered the residual astigmatism The latter is 0 25 D in most cases, 
though m some instances it is as high as 2 or 4 D The author sug- 
gests the use of his procedure of subjective ophthalmometry to deter- 
mine the spheiical error and the corneal and residual astigmatisms 
The residual astigmatism can be corrected either by incorporation of 
the correction in the contact lens or with ordinary glasses 

HuMBnRTO Escapini, M D 
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CORRELATIONS BETV/EEN SENSORY AND MOTOR 
DISTURBANCES IN CONVERGENT SQUINT 

FRANCIS HEED ADLER, MD 

AND 

F ELIZABETH JACKSON, MA 
PHILADELPHIA 

T he important factor in the production of convergent conii- 
tant squint is the primary force which turns the eyes in, i e , the 
excessive convergence innervation Little is known about this in the 
majority of cases of squint In only one group is one thoroughly 
cognizant of the manner m which an abnormal convergence stimulus 
IS produced and how it causes squint This is the group m which 
the convergence is due to excessive hypermetropia in early childhood 
There is good reason to believe, as has been pointed out in previous 
papers,^ that all the other forms of squint except those which are paral>tic 
m origin are due to a similar increase m convergence tone, howevei 
Ignorant one may be as to the manner or cause of its origin 

It IS the purpose of this paper to consider the sensory relationships 
found in all types of convergent squint and to determine the correla- 
tions between the sensory abnormalities and the motor disabilities in the 
hope that some light may be throwm on the source of this excessive 
convergence 

VARIOUS SENSORIAL RELATIONSHIPS FOUND IN SQUINT 

M^hen a subject’s visual axes do not coincide, it means that he does 
not use his eyes together under ordinary conditions There is one 
exception to this, which will be discussed later But under appropriate 
test conditions it may be shown that a latent form of binocular vision 

exists in most cases 

Address delivered before the Ophthalmic Club, Philadelphia, Dec 4, 1945 
From the Department of Ophthalmology, Hospital of the UnnersiU of Penn- 
sylvania 

1 Adler F H Pathologic Physiology of Comergent Strabismus Motor 
Aspects of Nonaccommodational T^pe, Arch Ophth 33-362 (May) 1945, Effect 
of Anoxia on Heterophona and Its Analogj with Convergent Concomitant Squint, 
ibid 34 227 (Sept) 1945 
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Travers - classified binocular vision as follows 

Simultaneous Perception 

Normal Development Abnormol Dcrclopmcnt 

Normal correspondence Abnormal correspondence 

True fusion 
Stereoscopic vision 

Cases of squint are divided therefoic into two groups, providing the 
patient is capable of simultaneous perception 

1 Cases with Normal Coii cspondcncc — By normal correspondence 
IS meant that the macula of the squinting eje retains the same spatial 
projection as the macula of the nonsquinting eje Both have the 
“straight-ahead” visual direction in spite of the deviation of the squint- 
ing eye from the primaiy position Normal correspondence is pres- 
ent, therefore, when a separate image is made to fall on each macula 
simultaneously, and the subject secs these two images superimposed 
as though they came from the same point in space as that of the image 
falling on the macula of the nonsquinting eye 

2 Cases with Anomalous Con espondence — In these cases the macula 
of the squinting eye does not have the same spatial projection as the 
macula of the fixing eye Instead some part of the nasal area of 
the squinting eye has a common spatial projection with the macula of the 
fixing eye There are three varieties of anomalous correspondence, 
depending on which portion of the nasal area corresponds in directional 
value to the fixing macula In one type the fixing macula is associated 
with that part of the retina of the squmting eye on which the image cus- 
tomarily falls, and the projection of these two images in space is the 
same This type is called harmonious It is found infrequently, and it 
IS the only t3fpe in which some form of binocular vision occurs under 
normal conditions In the second type the macula of the fixing eye is 
associated with a point on the retina of the squmting eye between its 
macula and the point where the image customarily falls This type is 
called unharmonious The third, and most frequently found, type may 
be considered as a state without functional correspondence, since sup- 
pression of the nasal area of the squinting eye is so widespread that no 
particulai area of it is found to correspond directionally with the fixing 
macula This type may be considered comparable to the other types, 
differing only in the amount of suppression involved 


MATERIAL AND METHODS 

One hundred and seventy-five private cases form the basis of this 
study All the patients were examined with the synoptophore before 
treatment was instituted and were followed for their final sensorial results 


2 Travers, T aB Suppression of Vision in Squint and Its Association 
with Retinal Correspondence and Ambljopia, Brit J Ophth 22 577 (Oct) 
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aftei the squint was considered to have been cured as iieaily as possible, 
whether by operation, glasses or orthoptic training or a combination 
of these 

OBSERVATIONS 

Table 1 shows the percentage of each type of coriespondence found 
in our cases taken as a whole 

In table 2, the cases have been grouped according to cause of squint 
The first column shows the distribution 

Paralytic Squint — Paralysis of one or more muscles could be deter- 
mined with certainty m 31 out of 172 cases, or m 18 per cent Incomi- 
tance m the angle of squint is a definite sign of paral 3 ^sis, but, according 

Table 1 — Percentage Incidence of Types of Couespondence in a Settes 

of 175 Cases 


Correspondence Oases 

Number 

Per Cent 

Number 

Per Cent 

Normal 

64 

36 



Anomalous 

111 

64 



(a) Harmonious 



5 

5 

(b) Unharmonious 



17 

15 

(c) Suppression 



89 

80 

Total 

175 

100 

111 

100 


Table 2 — Distribution of Cases of Conveigent Squint According to Cause 


Correspondence 

* , 

Series of Cases Normal Anomalous 

A A, A 

Causal Factor Number Per Cent Number Per Cent ^umber Per Cent 


Paralytic 

31 

18 

14 

15 

17 

55 

Purely accommodative 

33 

19 

30 

91 

3 

9 

Accommodative element 

35 

21 

7 

20 

28 

80 

Undetermined 

73 

42 

13 

18 

60 

82 


to Chavasse, mcomitance may be lost if the muscle recovers sufficiently 
and a comitant angle of squint remain Chavasse ® explained this 
comitant element by the fact that during the paralytic stage the antag- 
onist of the paralyzed muscle may become shortened by contracture 
and 1 emain in this shoi tened state He inferred that most squints which 
are not accommodative belong in this category However, comitance 
IS not found in cases of paralysis of an ocular muscle occurring in later 
life, and, to our knowledge, no one has ever observed any of the children 
A\ith comitant squint go through the stage of mcomitance and acquire 
comitance as the paralyzed muscle recovered 

3 Worth, C A Worth’s Squint, or the Binocular Reflexes and the Treat- 
ment of Strabismus, edited by F B Chavasse, ed 7, Philadelphia, The Blakiston 
Compam, 1939 
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It IS true that paralysis of an ocular muscle may recover to the 
extent that the eve can be rotated fully m the direction of action of the 
paralyzed muscle, but one can always recognize the underlying weak- 
ness of this muscle by the overaction of the yoke muscle of the opposite 
Side when the eye is turned m the direction of action of the weak 
muscle This is an important sign and should always be looked for 
When present, it is a sure sign that there has been a paralysis of a 
muscle 

Accommodative Squint — In a total of 68 cases, or in 40 per cent 
of the whole series, some accommodative element was present, in less 
than one half of these was the squint completely accommodative Those 
cases m which there is an accommodative element only belong to another 
group, with a different causal factoi to which a sufficient hyperopia 
IS added to give an excessn’^e convergence tone 

The diagnosis of an accommodative squint is made on the finding 
of an abnormal amount of hyperopia for the age, on an increase of the 
squint for near vision and on the partial or complete disappearance 
of the squint when corrective glasses have been worn for a sufficient 
period of time (six months or more) 

Undetc) mined Etiologic Factoi — ^There remain 73 cases, or 42 per 
cent of the total series, m which no etiologic factor could be found As 
alread}' wcntioned, 35 of the 68 cases included in the group of accom- 
modative squint were subsequently found to have characteristics which 
should include them m the group of undetermined cause Hence, if 
these cases are included, it raises the total to 108, or 63 per cent of the 
total series 

We do not believe that anisometropia of itself causes squint The 
vast majority of anisometropic patients are found to have straight eyes 
Furthermore, the 15 cases (9 per cent of the total series) in which a 
difference of at least 1 50 D in sphere or cjfmder was found in the 
refractive error of the two eyes could be placed in the paralytic or the 
accommodative group or m the group of undetermined origin, in an 
even distribution, according to the criteria used for these respective 
groups In 4 cases the squint was of the paralytic type, in 3, of the 
purely accommodative type, in 3 there was an accommodative element, 
and m 5 the cause was undetermined Anisometropia has no charac- 
teristics which justify regarding it as a separate etiologic entity 


CORRESPONDENCE IN RELATION TO CAUSAL EACTOR 

Paralysis of a muscle shows no tendency toward one type of cor- 
respondence In cases of purely accommodative squint there is normal 
correspondence as a rule, i e , in 90 per cent of cases In most cases 
of squint with an accommodative element, ue , in 80 per cent, there is 
anomalous correspondence In this, as in other respects, they are i e 
the cases of squint of undetermined cause 
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In 82 per cent of the cases of squint of undetermined cause there 
was anomalous correspondence Can one explain the anomalous cor- 
respondence in this group and in the cases with an accommodative 
element? In order to throw light on this question, the cases were 

Table 3 — Relatton of Angle of Squint to Type of Correspondence 


Correspondence 


f ' ' ■' ■ N 

Normal Anomalous Total Cases 

Angle of Squmt , , , , ^ , , « 


Degrees 

Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 

010 

20 

S3 

4 

17 

24 

14 

10 15 

12 

63 

7 

37 

19 

12 

15 20 

6 

25 

18 

75 

24 

14 

20-30 

8 

24 

26 

76 

34 

21 

30-40 

8 

24 

25 

76 

33 

20 

40-50 

4 

14 

25 

86 

29 

18 



Chart 1 — Relation of angle of squint to type of correspondence The line 
with hollow circles indicates the percentage of abnormal correspondence, the 
line with solid circles, the distribution of the total series of cases 

analyzed according to the relations of the following factors (a) rela- 
tion of correspondence to angle of squint, (&) relation of angle of squint 
to causal factor, (c) relation of correspondence to alternation, (d) rela- 
tion of correspondence to age of incidence, {e) relation of correspondence 
to duration of squint and (f) relation of correspondence to ambl}Opia 
Rel-ahon of Angle of Sqwnt to Coji espondencc — Since the excessne 
convergence innervation appears to be the primar}’’ cause of squint, it 
would seem logical to regard the angle of squmt as an index of the 
degree of this innervation Does the degree of innervation as indi- 
cated by the angle of squint show any constant relation to the t\pe of 
correspondence’ (Table 3 and chart 1 ) 
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Oul studies show that most patients with squint of low^ angle had 
normal coi respondence , the peicentage of incidence of anomalous 
correspondence lose as the angle of squint increased Of patients wnth 
squint of 40 to 50 degrees, 86 per cent had anomalous coriespondence 
The graph show's a sharp rise in the percentage incidence of anomalous 
correspondence w'lth the angle of squint betw'een 15 and 20 degrees, as 
against the fairly even distribution of the total number of cases through- 
out a range in angle of squint up to 50 degrees The significance of 
this should be imestigated fuither 


Table 4 — Rclatwn of Angle of Squint to Causal Factor 


\ccommodaU\e 

PnroI>tlc Acconiiiiodatl\c Element Lndetcrmlned 

-* A- — JL J 


Ancle of Squint, 


Per 


Per 


Per 


Per 

Decree: 

Niimtjcr 

Cent 

^ umber 

Cent 

Number 

Cent 

Number 

Cent 

010 

1 

13 

15 

50 

0 

0 

5 

7 

1015 


12 

7 

23 

4 

12 

4 

6 

13 20 

1 

4 

2 

i 

4 

12 

15 

22 

20 30 

fi 

23 

4 

33 

1 i 

40 

11 

10 

30 10 

7 

2T 

o 

7 

7 

21 

17 

25 

10 50 

5 

13 

0 

0 

5 

15 

16 

24 


Table 5 — Relation of Angle of Squint to Causal factor 


Accominodatl\c 

Paralytic \cconiniodatlvc Plenient Undetermined 

- — ^ ^ I - ~ 




Per 


Per ’ 


Per 

f 

Per 

Ancle, Decree 

Number 

Cent 

iyiimher 

Cent 

Number 

Cent 

Number 

Cent 

010 

1 

17 

r> 

02 

0 

0 

3 

21 

1015 

3 

17 

7 

30 

4 

22 

4 

22 

15 20 

1 

5 

2 

0 

4 

IS 

15 

O' 

20 30 

G 

22 

4 

35 

1 

4S 

4 

Ij 

30 40 

7 

21 

2 

0 

7 

21 

17 

o2 

40 -iO 

5 

lO 

0 

0 

5 

10 

10 

02 


Relation of Angle of Squint to Causal Fdctoi (table 4) The angle 
of squint has no relation to paralysis On the other hand, the vast 
majority of purely accommodative squints w'ere of low' angle 73 per 
cent W'ere of 15 degrees or under Squints of undetermined cause 
showed just the opposite — only 13 pei cent were of 15 degrees or under 
If one is dealing with a squint of low' angle, the chances are that 
it IS accommodative, w'hereas if the squint is of high angle, i e , 40 to 
50 degrees, the chances are in favor of its belonging to the group of 
undetermined cause (table 5) 

Relation of Con espondence to Altei nation — There is a marked dif- 
ference betw'een a monocular squint in w'hich the person cannot fix 
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with the squinting eye, and an alternating squint, in which he con- 
stantly shifts from one e3'e to the other, but between these two extremes 
there is no sharp line of demarcation Strictly speaking, in alternating 
squint the patient uses either eye in the primar}^ position without any 
preference In borderline squint the patient can alternate the fixing 
eye but shows a preference for one eye Monocular squinters are those 
who habitually use only the one eye 

Eighty-three per cent of persons with alternating squint have anoma- 
lous correspondence However, it is apparent that alternation itself is 
not the cause of anomalous correspondence, since monocular squinters do 
not have predominantly normal correspondence but are about equally 


Table 6 — Relation of Cotrespondence to Alta nating Sqwnt 




Correspondence 




^ornlal 

Anomalous Total Cases 

Type 

^umber 

Per Cent 

>iumber 

Per Cent dumber 

Per Cent 

Alternating 

10 

17 

49 

S3 59 

34 

Borderline 

7 

37 

12 

63 19 

11 

Monocular 

47 

48 

50 

52 97 

55 


Table 7 

— Relation of Alternating Squint to Causal Factor 



Paralytic 

Accommodative 

Accommodative 

Element 

Undetermined 


t 

Per 

f 

Per 

Per 


Per 

Type of Squint 

Xumber 

Cent 

Xumber 

Cent 

Xumber Cent 

Xumber 

Cent 

Alternating 

9 

16 

4 

7 

11 18 

34 

59 

Borderline 

3 

16 

0 

0 

7 87 

9 

47 

Monocular 

IS 

20 

28 

30 

17 18 

30 

32 


divided between persons with normal and persons vith anomalous cor- 
respondence (table 6) 

What factors are present m alternating squint which probably pre- 
dispose the patient to anomalous correspondence^ Table 7 shows that 
most cases of alternating squint, i e , 59 per cent, belong in the group 
of undetermined cause 

Patients with alternating squint have the largest angle of squint, 
vhich, as has been seen (table 3 and graph 1), predisposes to anomalous 
correspondence The close tie-up between angle of squint and anomalous 
correspondence also explains the even distribution of t\pes of cor- 
respondence in monocular squinters Table 7 shows that there is no 
one outstanding category so far as cause of squint is concerned in the 
monocular class Further, the angles of squint in cases of monocular 
squint are about equally distributed over the whole range of angles 
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As one would expect, the borderline cases fall between alternating 
and monocular squint in predominance of anomalous correspondence 

Relation of Coi i espondence to Age of Incidence — It is frequenth 
difficult to deteimine with accuracy at wbat age a squint began, but in 
private cases the history is usually of more value On this basis, the 
age of incidence m this series of cases is as follows (table 8) 

In nearly all the cases the squint appeared in the first four years of 
life When the cases aie grouped according to the etiologic factor 


Table 8 — Relation of Correspondence to Age of Incidence* 


Incidence, Icar 

Number of Cases 

Per Cent 

Birth 

5^ 

33 

1 

27 

17 

2 

21 

13 

3 

23 

17 

i 

21 

13 

3 

4 

25 

G 

2 

1 

7 

3 

1 3 

Totals 

1C3 

100 


• Oases of squint beginning at birth Include those occurring up to the first jear of life, 
and similarly with each year entry 


Table 9 — Relation of Age Incidence to Cause of Squint 


Accommodative 

Paralytic Accommodative Element Undetermined 

* » * , * 




Per 

f 

Per 


Per 


Per 

Age Incidence 

Number 

Cent 

Number 

Cent 

Number 

Cent 

Number 

Cent 

Birth 

12 

29 

4 

9 

o 

5 

24 

47 

Up to 1 yr 

1 

10 

4 

40 

0 

0 

5 

50 

Up to 2 yr 

4 

14 

3 

10 

7 

24 

13 

32 

Up to 3 yr 

4 

17 

2 

9 

S 

35 

9 

39 

Up to 4 yr 

4 

15 

4 

13 

10 

37 

9 

33 

Up to 5 jr 

2 

9 

9 

41 

7 

32 

4 

18 

Up to 6 yr 

2 

22 

4 

44 

3 

34 

0 

0 


(table 9), it appears that the majority of cases of squint beginning in 
the first two years belong to the group of undetermined origin At 
about the second year the group with an accommodative element shows 
an increase, and at about the fourth year the group of purely accom- 
modative squint takes the lead This is interesting in that it shows a 
further relationship of the group with an accommodative element to 
both the group of squint of undetermined cause and the group of 
accommodative squint 

If one examines the figures which relate correspondence to age of 
incidence, one notes a tendency of anomalous correspondence to be 
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piedoniinant m cases of squint \.hidi began in the first four years of 
life In the cases in which it appeared in the fourth or fifth year 
normal correspondence piedominates slightly This appears to be due 
to the onset of the accommodative type of squint at this period The 
age of incidence itself does not seem to be m aii} way a determining 
factor of the type of correspondence Analysis of one group of cases, 
1 e , those of squint of undetermined cause, shows no conspicuous dif- 
ference m the type of correspondence found throughout the range of 
incidence from birth to 5 years of age (after which no cases occurred) 
(chart 2) 



Chart 2 — Relation of age of incidence to anomalous correspondence of squint 
of undetermined cause 



3g AOE OF niOIDEHOE, TR. 

Chart 3 — Relation of age of incidence to normal correspondence m cases of 
purely accommodative squint 

This IS also true of normal correspondence in the cases of purely 
accommodative squint (chart 3) 

Relation of Cort espondence to Dwation of Squint — It is generally 
held that the longer a squint has lasted the more certain it is to be 
associated with anomalous correspondence This conclusion apparently 
IS not justified At first glance, a graph showing the duration of 
squint which represents all types of cases suggests a sharp increase 
in anomalous correspondence if the squint has lasted from six months 
to a year (chart 4) 
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However, it must not be forgotten that one cannot tell the type 
of coirespondence m a child under 3 years of age The subjects who 
can be examined within six months of onset will therefore have only 
that tj'pe of squint which begins at about this age (i e, 3 years), and 
it has already been seen that this is the accommodative type On 
analysis of cases of this one t^^pe, it will be seen that there are as many 
cases with normal correspondence after five years’ duration as after 
SIX months’ duration Further, anal 3 'Sis of cases of the paraljdic type, 
which serve as an even better control gioup, shows that there are an 
equal number of cases of normal and of anomalous correspondence for 
an} given duration of squint In the paralytic group, for example, even 
in the cases of squint of five }eais’ duration and over, there were 8 of 



Chart 4 — Relation of anomalous correspondence to duration of squint 


normal and 9 of anomalous correspondence Surely, if duration of 
squint were of any influence in changing the type of correspondence, 
one would find a greater predominance of anomalous correspondence in 
these cases 

Relation of Con espondence to Amblyopia — Of the cases in which 
there was no amblyopia (half the total number of all types) anomalous 
correspondence was found in 69 per cent This has been taken by 
some investigators, notably Travers," to indicate that anomalous cor- 
respondence and amblyopia are mutually exclusive It has been inferred 
that every squinter has a choice of anomalous correspondence or ambly- 
opia as a means of getting out of his dilemma If this were so, one 
would expect to find that persons with amblyopia have predominantly 
normal correspondence This is not so, however, as only 43 per cent 
of the subjects with amblyopia (with a difference in acuity of the two 



ADLER-JA CKSON— CONVERGENT SQ VINT 


299 


6)65 of at least four lines on the standard Snellen charts) had normal 
coi respondence 

Amblyopia seems to depend on factors other than correspondence 
chiefly on whether the squint is monocular or alternating 

"comment 

A statistical analysis of a series of cases of convergent squint shows 
ceitain coi relations between the type of retinal correspondence and the 
motor disturbances The most striking feature is the relationship 
between the type of correspondence and the angle of squint Persons 
with squints of low angle have predominantly normal correspondence, 
whereas persons with squints of 15 to 20 degrees and over usually have 
anomalous con espondence There is a sharp rise m the percentage of 
anomalous correspondence at approximately 15 degrees of convergence 
The significance of this remains to be determined 

The angle of squint may be regarded as an index of the degiee of 
excessive convergence innervation causing the squint The squints 
of low angle fall largely into the accommodative group, and the exces- 
sn e convergence innervation is caused by an abnormal amount of hyper- 
opia, as first elucidated by Donders The squints of large angle 
belong predominantly m the class for which no causal factor is known 
and are therefore said to be of undetermined cause 

Analysis of our cases indicates that age of incidence, duration of 
squint and presence or absence of amblyopia have little to do with 
determining the type of correspondence All these factors have been 
considered by previous authors to be determining factors in the type of 
correspondence found in any case 

There is a third type of squint with an accommodative element, as 
well as an another, as yet undetermined, etiologic factor and this type 
falls halfway between the purely accommodative squint and the squint 
of undetermined cause in all aspects studied 

The close tie-up between squint of undetermined cause and the 
presence of anomalous correspondence raises the question as to which 
is the cause and which is the effect It is customary to regard anomalous 
correspondence as an adaptation to the motor disturbance, if this is 
true, one can say that it seems to be conditioned b) an angle of squint 
in excess of 15 degrees (Many interesting speculations could be made 
regarding this but wmuld not be profitable m the present state of 
knowledge ) 

On the other hand, it is possible that the cause of the squint of 
undetermined origin is anomalous correspondence itself, that the latter 
IS the cause of the excessive convergence innervation and that it is 
present at birth as an anomaly, instead of normal correspondence It 
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results in woik on mice and guinea pigs, and Cham, Florey and 
co-workers ® m their experiments on mice, rats and cats found peni- 
cillin to be most eftective m controlling subcutaneous infections with 
Cl welchii 

The incidence of anaeiobic infections of the eye is piobably greater 
than IS geneially accepted, especially in perforating war injuries To my 
knowledge, no report is available on the etiology of intraocular infec- 
tions 111 the recent wai It is safe to saj’’ that if routine cultures on 
thioglycollate broth were made of the viti eous of eyes enucleated because 
of post-tiaumatic panophthalmitis moie anaeiobic infections would be 
detected In the literature a moderate number of cases are recorded 
in which anaeiobes were identified as the cause of post-traumatic 
endophthalmitis The first case was reported by Chaillous ‘ in 1904 
He added a second case in 1905 ® Since these observations, 25 cases 
have been described in the literature Morax “ reported a case fol- 
lowing explosion of a grenade in World War I Ridley^® cited a 
case of endophthalmitis due to infection with Cl welchii following 
injury by an intraocular foreign body Recovery followed evisceration 
Rieger observed 5 cases of septic endophthalmitis following perforat- 
ing injury and described as characteristic a fulminant course with 
general malaise and fever In these cases no gas bubbles were seen 
in the anterior chamber 

By culture of material obtained by vitreous punctures, various 
anaerobes were demonstrated in these cases The fulminant develop- 
ment of the inflammation often made evisceration necessary These 
cases occurred before penicillin became available 

Chaillous ® and Schumacher produced infection in the eyes of 
rabbits by injecting Cl welchii into the anterior chambei and vitreous 
In extensive work on experimental infection with anaerobes, Morax 
and Chiazarro were unable to produce progressive endophthalmitis 

6 Cham, E , and others Penicillin as a Chemotherapeutic Agent, Lancet 
2 226 (Aug 24) 1940 

7 Chaillous, J Infection traumatique du globe oculaire par un microbe 
anaerobic, Rec d’opht 26 678, 1904 

8 Chaillous, J Deux cas d’mfection traumatique du globe oculaire par un 
microbe anaerobie (bacillus perfnngens), Ann d’ocul 134 llS, 1905 

9 Morax, V Des infections du globe oculaire par microorganismes anaero- 
bies. Bull Acad roy de med de Belgique 7 321, 1927 

10 Ridley, F Gas Gangrene Panophthalmitis, Tr Ophth Soc U Kingdom 
49 221, 1929 

11 Rieger, H Ueber Wundmfektion des Augapfels mit Erregern der Gas- 
brandgruppe, Arch f Ophth 137 71, 1937 

12 Schumacher, G Anaerobe Bazillen bei Augenverletzungen, Klin Monatsbl 
f Augenh 46 34, 1908 

13 Morax, V , and Chiazzaro Sur I’mfection due cristallm Recherches 
clmiques et expenmentales, Ann d’ocul 164 241, 1927 
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by injection into the anterior chambei They succeeded, however, when 
they inoculated the lens directly These observations were confirmed 
by an investigation in the Knapp Memorial Laboratory m which 
the chemotherapeutic effect of penicillin iontophoresis on the test lesion 
was studied This treatment failed to check the infection, and it was 
concluded that “it appeared unlikely that treatment of anaerobic infec- 
tions of the human eye can overcome the twin disadvantages of 

the low susceptibility of the organisms to penicillin and the poor perme- 
ability of the lens ” 

In view of the failure of penicillin iontophoresis to check infection 
of the lens with Cl welchii, the present study was undertaken with 
direct injection of pemcilhn into the lens The investigation was 
extended to a similar treatment of infection of the vitreous produced 
by inoculation of the vitreous with the same strain of Cl welchii. 
This therapy had been effective in control of experimental staphylo- 
coccic infections of the lens and of infections of the vitreous with 
pathogenic staphylococci and with pneumococci type III In a pre- 
liminary experiment, the sensitivity to penicillin of the strain of Cl 
welchii was tested and found to be average, since 0 1 Oxford unit per 
cubic centimeter inhibited growth of the culture 

EXPERIMENTAL INFECTIONS OF TflE LENS 

Preliminary Experiment — The concentration of pemcilhn in the 
lens was determined after the direct injection of 0 05 cc of a solution 
of penicillin sodium containing 5,000 units per cubic centimeter Six 
eyes were thus treated In 1 rabbit the lenses were removed after 
forty-eight hours , the concentrations were 0 14 and 0 12 Oxford unit 
per gram, respectively, m the lenses of the right and the left eye 
In the lenses of the other 2 rabbits only traces of penicillin were found 
after intervals of twenty-four and ninety-six hours 

Techmc of the Experiments — The technic of inoculation was similar to that 
used by von Sallmann The pupil was dilated with 2 per cent homatropine 
hydrobromide , local anesthesia was obtained by installation of 0 1 per cent nuper- 
came hydrochloride General anesthesia was induced with ether A 27 gage 
needle was inserted obliquely through the limbus at 12 o’clock Infection was 
produced by injecting 0 05 cc of a 10-^ dilution of the culture of Cl welchii, as 
this had been found to be an adequate test dose Both eyes of 12 rabbits were 

14 von Sallmann, L (a) Penicillin and Sulfadiazine in the Treatment of 
Experimental Intraocular Infections with Staphylococcus Aureus and Clostridium 
Welchii, Arch Ophth 31 54 (Jan) 1944, (&) Experimental Study of Penicillin 
Treatment of Ectogenous Infection of Vitreous, ibid 32 179 (Sept) 1944, 
(c) Penicillin Therapy of Infections of the Vitreous, ibid 33 455 (June) 1945 

15 Leopold, I H Intravitreal Penetration of Penicillin and Penicillin 
Therapy of Infection of the Vitreous, Arch Ophth 33 211 (March) 194a 
von Sallmann 
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thus inoculated In the first senes, 8 eyes were treated after a three hour interval 
with 0 1 cc of a solution of sodium penicillin containing 5,000 Oxford units per 
cubic centimeter The injection was made in the same manner as that of the 
culture of Q welchii In the second senes, 8 eyes were treated similarly after 
a six hour interval The remaining 8 eyes were used as controls Ten of the 
12 rabbits were observed at frequent intervals over a period of six weeks The 
eyes were then removed and fixed in Zenker’s solution Sections were stained 
with hematoxylin and erythrosin and with the Van Gicson solution One rabbit 
sustained a broken back at the time of injection The animal was observed for 
four days and then killed Another rabbit was found dead after twenty-five days 
The eyes of these 2 rabbits were removed, and the histologic descriptions are 
included in the report on results 

results 

% 

The clinical changes observed m the first few hours after inocula- 
tion were probably caused for the most part by the trauma of injection. 
These changes consisted of dense fibrinous exudate m front of the pupil, 
dilatation of the vessels of the ins and strong aqueous flare with cells 
m the anterior chamber The activity of the infection became evident 
in the next twenty-four hours There were intense ciliary injection 
and purulent exudate in the anterior chamber The wound m the lens 
became covered with yellow exudate, which extended into the super- 
ficial and deep layers of the anterior cortex The iris was extremely 
swollen, and the pupil became occluded by an inflammatory membrane 
The corneas of 3 eyes showed a high degree of vascularization The 
purulent endophthalmitis spread rapidly into the posterior chamber and 
the vitreous The globes gradually became shrunken, and histologic 
examination showed the picture of purulent panophthalmitis with 
severe destruction of the retina and choroid 

Clinical observations on the first series of eyes, which were treated 
after three hours, showed that the inflammation m the anterior segment 
was striking for the first two weeks but was not as intense as that 
in the untreated eyes Posterior synechias formed, but in only 2 of 
the eyes did the pupils become occluded by an inflammatory mem- 
brane, as It did m all the control eyes At the end of two weeks the 
infection in the anterior chamber gradually subsided The inflammatory 
process did not progress in the lenses of the treated eyes, and after 
SIX weeks only 2 showed more than circumscribed linear cortical 
cataracts These opacities interfered more or less with the clinical 
observation of the vitreous and the fundus Only 2 treated eyes showed 
histologically an active infection of the lens, 1 of these was the only 
treated eye to show an» abscess of the vitreous, with leukocytic infil- 
tration of the retina Three eyes showed localized atrophy of the retina, 
and 1 of these presented also a detachment of the retina (tables 1 and 2) 

In the second series, treated after a six hour interval, 3 of the 
8 eyes showed the clinical signs of a severe infection in the anterior 
chamber, with ins bombe, cells in the anterior chamber and seclusion 
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of tlie pupil All the lenses which could be seen had linear cortical 
cataracts Histologically, only 2 of the 8 treated eyes showed an 
uncontrolled infection in the lens and vitreous One of these 2 eyes 
presented also a leukocytic infiltration of the cornea with exudate in 
the anterior chamber and necrosis of the ins An accumulation of 

Table 1 — Effect of One InUavitreal Injection of Conimei ctal Sodium Pemctllm 
(5,000 Units per Cubic Centimeter) on Infections of Lens and 
Vitreous with Clostridium WelcJin 




Site of Inoculation 

A 



Lens 

_ A 

Vitreous 

A 


Hours between inoculation and treatment 

f 

3 

6 ' 



3 


Number of eyes treated 

8 

8 

8 

8 

Infection definitely checked 

6 

6 

7 

6» 

Infection not checked 

2 

3 

1 

2 

Number of control (untreated) eyes 

4 

4 

8 

8 

Number of control eyes with panophthalmitis 

4 

4 

6 

7 

* Infection checked but with extensive damage to the retina 


Table 2 — Damage to Treated Eyes 


Hours between inoculation and treatment 


r 


3 


Site ol Inoculation 
* 


Lens 


Vitreous 
■« 

6 


Number of eyes treated 
Lens 

Clear , 

Iruumatic cataract 

Cataract complicated to infection 

Vitreous 

Normal 

Moderate number of inflammatory cells 

Organized strands 

Abscess 


8 8 8 


8 


0 0 
6 8 
2 0 


6 4 

1 2 

1 2 


7 

0 

0 

1 


6 

0 

1 

1 


6 

1 

1 

0 


1 

1 

c 

0 


Eetina 

Normal 
Local atrophy 
Detachment 


6 6 3 
3 3 4 
12 1 


0 

2 

6 


leukocytes was eiident m the posterior pole of the lens, while the 
vitieous was filled ivith exudate and the nerve was drawm forw^ard 
by the organizing exudate The other eye revealed an extensive abscess 
involving the lens, vitreous and retina Three eyes showed localized 
atrophy of tlie retina 

EXPERIMENTAL INFECTIONS OF THE VITREOUS 

Pielnmnaiy Expcumcnts — Ten ej^es of mature chinchilla rabbits 
were used to determine whether it w^as possible to obtain a standard 
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test lesion with the intravitreal injection of the same strain of Cl welchii 
as that used in the lens experiment The bacilli were cultured eighteen 
hours m thioglycollate broth, centrifuged three times, washed in 0 9 per 
cent solution of sodium chloride and suspended m the following con- 
centrations of the original culture undiluted, 10'^, lO®, 10"^ and 
10^ It was detei mined that 0 05 cc of a lO"^ dilution of the culture 
gave an adequately reproducible lesion which, m general, led to pro- 
gressive and destructive endophthalmitis 

Techmc of Experiments — Local anesthesia was obtained with instillation and 
subconjunctival injection of a 0 1 per cent solution of nupercaine hydrochloride 
An injection of 0 05 cc of a lO-^ dilution of the culture of Cl welcliii was made 
into the vitreous w'hile the eye was rotated downw'ard with fixation forceps 
The Injection w'as made wuth the needle directed backw'ard at an angle of 45 
degrees to the axis of the globe, at a point 6 to 8 mm behind the limbus 
A tuberculin syringe and a short, sharp, 27 gage needle w-erc used 

Two groups of experiments were conducted to ascertain the effectiveness of 
penicillin m controlling the course of the subsequent endophthalmitis Into both 
eyes of 16 rabbits was injected, with the use of local anesthesia, the test dose 
of 0 05 cc of a 10-1 dilution of the culture of Cl welchii In the first series of 
8 rabbits, 0 1 cc of a solution ot sodium penicillin containing 5,000 Oxford units 
per cubic centimeter was injected into the vitreous of the right eye three hours 
after the inoculation, and 0 1 cc of 0 9 per cent solution of sodium chloride was 
injected into the vitreous of the left eye In the second series of 8 rabbits, the 
same dose was injected into tlie right eye six hours after inoculation, and the 
control eyes were given an injection of 09 per cent solution of sodium chloride 
Examination with the slit lamp and ophthalmoscopic studies were made daily 
during the subsequent week and at frequent intervals thereafter At the end of 
six weeks all the eyes were enucleated and fixed in Zenker’s solution Sections 
were stained with hematoxylin and erythrosm and the Van Gieson solution and 
studied histologically , 

Results — In the 16 control eyes the various stages of the infection 
were observed The inflammatory signs attributable to the infection 
developed usually within foity-eight hours At that time a moderate 
amount of purulent and fibrinous exudate yvas seen m the anterior 
chamber Opacities m the vitreous developed rapidly, and details of 
the fundus could no longer be seen By the third or fourth day a 
definite abscess was present m the vitreous m 10 of the 16 control eyes 
The signs of inflammation m the anterior chamber often regressed 
after the third or fourth week, and the injection of the eye subsided 
The anterior chamber cleared, the ins became atrophic, and the con- 
tracted pupil closed by organization of exudate The infection remained 
localized m the eye, and no signs of a systemic infection were noted 
during the period of observation Thirteen of the 16 control eyes 
were considered lost as a result of the infection One eye exhibited 
an early inflammatory reaction in the vitreous, wdnch cleared gradually, 
leaving little histologic evidence of its presence In the other 2 eyes 
the inflammation did not lead to complete destruction of the letina 
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but resulted only m strands of vitreous and retinal detachment Seven 
of the control eyes showed changes in the posterior cortex of the lens 
In 2 of these eyes the changes became evident within the first few 
days and were considered to be of traumatic origin In the other 5 eyes 
the cortical opacities became evident late in the period of observation 
and were considered to have been caused by infection 

Of the 8 eyes in the first series, tieated three hours after inocula- 
tion, 4 showed localized atrophy of the retina at the site of injection, 
and another eye presented a flat detachment of the retina Two eyes 
had cortical changes in the lens, appearing early m 1 eye and late 
in the period of observation in the other Of the 8 eyes in the second 
senes, treated six hours after inoculation, none demonstrated serious 
inflammatory changes m the anterior chamber, 4 revealed changes in 
the cortex of the lens, and 6 showed extensive changes in the vitreous, 
consisting of strands, with partial or total detachment of the retina 



Appearance of eyes showing effect of treatment with sodium penicillin on 
experimental infection of the vitreous with Clostridium welchii six weeks after 
injection of the drug The right eye was treated with injection of the penicillin 
SIX hours after inoculation with the culture, the left eye served as control 

These changes were observed both clinically and histologically Prac- 
tically no inflammatory cells were observed histologically, so the active 
infection in all these eyes was considered to have been controlled, 
although extensive damage had probably destroyed the function of 
the eye 

COMMENT 

The attempt to control anaerobic infections of the lens by the intra- 
lenticular injection of penicillin was decided on because this form of 
therapy had proved effective in staphylococcic infections of the lens 
and because of the impossibility of introducing the drug into the lens by 
any other means Certain weaknesses, however, vere inherent in this 
type of therapy Only minimal amounts of the solution could be injected 
into the lens, and the degree of leakage of the introduced substance from 
the wounds could not be controlled, nor could the distribution be judged 
These disadvantages did not prevent the favorable results obtained with 


308 


ARCHIVES OF OPHTHALMOLOGY 


the infection of the lens with Cl welchii, which is one of the most reliable 
test lesions of the eye To my knowledge, this is the first report of a 
beneficial effect of chemotherapy on an intralenticular infection with an 
anaerobe 

In the first series of eyes, treated three hours after inoculation, the 
infection was controlled in 6 or 8 eyes, and the damage to the globes 
was negligible except for the traumatic cataracts In 1 eye the infection 
was probably checked, but the lens had still a clump of leukocytes and 
the retina exhibited partial atrophy In the remaining eye, recorded as 
a therapeutic failure, an abscess formed in the vitreous When the 
interval before treatment was prolonged to six hours, the infection was 
checked in 5 of 8 eyes, but the damage to the eyes by the formation of 
strands of vitreous with retinal detachment made it obvious that a longer 
interval could not be considered 

The results obtained with topical treatment with penicillin of infec- 
tions of the lens may well be compared with those reported in the systemic 
treatment of infection with Cl welchii in mice by McIntosh and Selbie * 
and Hac ® When the treatment was delayed longer than three hours 
after the inoculation, the percentage rate of survival decreased steeply 
It has repeatedly been emphasized that satisfactory results with peni- 
cillin therapy in intraocular infections were dependent on the early 
initiation of the treatment The observations in the present series not 
only confirm this experimental evidence with other types of infections 
but indicate that under the conditions of these experiments the interval 
between inoculation and treatment must be reduced to three hours. 

In several of the beneficially treated eyes localized areas of retinal 
degeneration were observed which were similar to those produced by the 
injection of penicillin alone without the presence of an infection 
Although the possibility cannot be excluded that the toxin of the bacilli 
produced some of the lesions in the retina, it is not improbable that the 
close topical relationship between a depot of the concentrated penicillin 
solution and the retina caused these changes No attempt was made to 
use lower concentrations of penicillin to eliminate this danger, as it was 
essential to inhibit the growth of the organisms as early as possible 
This purpose was thought to be achieved better with higher concentra- 
tions, since diffusion would be more rapid from a more concentrated 
solution 

In the vitreous experiments a reliable standard lesion had first to be 
determined The one finally used, obtained by the injection of 0 1 cc 
of a 10"^ dilution of a culture of Cl welchii, was not entirely satisfactory, 
since in only 13 of the 16 control eyes did panophthalmitis develop In 
2 of the 3 remaining control eyes, the endophthalmitis was self limited 
but led to the formation of strands m the vitreous with retinal detachment 
In the last control eye the inflammation subsided without causing great 
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damage Nevertheless, the number and the condition of the beneficially 
treated eyes could be considered significant The less favorable results 
in the series with the six hour interval could be interpreted similarly to 
the results in the respective series m the lens experiments 

CONCLUSIONS 

1 Direct injection of penicillin into the lens and vitreous 'gave satis- 
factory results in controlling infections with Cl welchii when the therapy 
was instituted within three hours after the inoculation 

2 Less favorable results were obtained when the interval between 
the infection and the treatment was increased to six hours 

3 The beneficial effect in the three hour series was obtained with 
moderate damage to the structures of the eye 

1023 Kenesaw Avenue 



LIPEMIA RETINALIS 

Report of a Case 


FERDINAND L P KOCH, MD 

AND 

PAUL S STRONG, MD 
NEW YORK 

L IPEMIA retinalis, although undoubtedly observed more frequently 
^ than published reports might indicate, only infrequently has been 
the subject of formal dissertations, and, because the intraocular picture 
IS vividly striking, interest m this subject has been stimulated largely by 
the contributions of ophthalmologists The antecedent and accompany- 
ing acidosis, whether sufficient to cause only drowsiness or so progres- 
sively severe as io cause the afflicted person to become comatose, is of 
course dramatic to the point of demanding remedial attention, to the 
exclusion, at least for the time being, of attention being directed to 
organs or systems that might be of interest to the examiner but do not 
involve the immediate question of life or death It is not unusual, 
therefore, as occuried in this case — the sixty-sixth instance to be 
reported — that the eyegrounds are not immediately examined on admis- 
sion It IS of interest, however, to mention that the patient under 
discussion already had undergone a previous, known episode of lipemia 
retinalis of diabetic origin Wagener,’^ Lepard - and Kauffman ® each 
have reported an instance of lipemia retinalis not attributable to diabetes 
melhtus, and it is possible that in the case recently reported by Iger- 
sheimer ^ the disease may not be essentially diabetic m origin 

REPORT or CASE 

D C , a poorly developed, fairly well nourished white girl of 2^4 years, was 
admitted in diabetic coma to the Babies Hospital in May 1931, her first admission 

Presented before the New York Academy of Medicine, Section of Ophthal- 
mology, April 15, 1946 A discussion of this paper was published in the October 
1946 issue of the Archives, page 521 

1 Wagener, H P Lipemia Rebnalis Reports of Three Cases, Am J 
Ophth 5 521-525 (July) 1922 

2 Lepard, C W Lipemia Retinalis m Nondiabetic Patient, Arch Ophth 
32 37-38 (July) 1944 

3 Kauffman, M L Lipemia Retinalis, Am J Ophth 26 1205-1208 (Nov ) 

1943 

4 Igersheimer, J Ocular Disturbance m Case of Acromegaly Complicated 
by Diabetes, Arch Ophth 27 330-341 (Feb ) 1942 
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She had been a normal full term baby, but delivery was difficult and forceps had 
been employed Her parents stated that she had been healthy and active until 
twelve weeks prior to her admission to the hospital The family history was 
essentially without significance, but one paternal grand-aunt had had diabetes 
mellitus in her middle years 

A neighborhood physician examined the child when she manifested listlessness 
and sleepiness, accompanied with anorexia, several weeks prior to her admission. 
Her appetite improved, without obvious reason, but the increased water intake, 
acetone breath and uiinary frequency were attributed to the appearance of her 
first teeth Consultation was requested on the day prior to her admission, when 
breathing became labored and the previously instituted diet failed to keep the 
urine free from sugar 

She was comatose on admission, and there were impairment of resonance ana 
suppressed breathing over the lower left side of tlie chest The systolic and 
diastolic blood pressures were 85 and 45 mm of mercury, respectively Urinalysis 
revealed a 4 plus reaction for sugar and acetone and diacetic acid Determination 
of the blood sugar revealed a level of 500 mg per hundred cubic centimeters Tfie 
carbon dioxide-combining power and the fat content of the blood were not deter- 
mined The eyegrounds revealed a classic picture of model ately severe lipemia 
retinalis Response to indicated therapy was excellent, and the patient was 
discharged from the hospital one month after admission 

She was regularly observed m the Vanderbilt clinic during the next four years, 
admission again was advised jin October 1935 because of an indolent septic infection 
of the left hand sequential to a moderate bruise sustained a few days before She 
was discharged in less than two weeks, after intensive treatment directed toward 
the "regulation of the diabetes mellitus There was no suggestion of lipemia 
retinalis on this, hei second, admission to the hospital She returned at intervals 
foi observation and examination in the Vanderbilt clinic until November 1940, 
when admission to the hospital again was advised to determine the cause of 
recurrent epistaxis and questionable enlargement of the liver She was 11^4 years 
of age at this time 

Examination on this admission revealed a poorly developed but fairly well 
nourished girl, with a temperature of 101 F , a radial pulse of 130 beats per minute, 
essentially normal respiiation and systolic and diastolic blood pressures of 130 
and 100 mm ot mercury, respectively The liver was moderately enlarged and 
the abdomen moderately distended, but the spleen was not palpable There were 
some lesions of xanthoma diabeticorum over the elbows and knees Urinalysis 
revealed a strongly positive reaction for sugar, acetone bodies and diacetic acid 
with a faint trace of albumin Examination of the formed elements of the blood 
revealed moderate decrease in the red cells, leukocytosis and relative lymphocjtosis 
The sedimentation rate was 113 mm in the first hour The sugar content of the 
blood was determined as 612 mg per hundred cubic centimeters, and the blood 
cholesterol was increased to 1,417 6 mg per hundred cubic centimeters Sulfobromo- 
phthalein sodium and bilirubin excretion tests gave normal results The carbon 
dioxide-combimng power was not determined 

The eyes were essentially normal externally, but their ophthalmoscopic appear- 
ance was unmistakably that of lipemia retinalis, which was in accord with the 
decidedly creamy color of the blood plasma obtained on the day after the patient’s 
admission The margins of the disks were Msiialired with difficult}, but the 
papillar}' and penpapillar}' vasculature w^as a pink-yellow ish white and presented 
no manifest structural contrast to the background of the underl}ing choroidal 
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vasculature The latter uniformly exhibited the same coloration except at the 
extreme periphery, where the whitish appearance gave way gradually to a yellow- 
pinkish tinge 

On the day after admission the onset of symptoms characteristic of impending 
diabetic coma necessitated the administration of appropriate treatment, consisting 
in this instance in furnishing constantly available insulin in Ringer’s solution 
intravenously The mild anemia was treated by transfusions of citratcd blood, 



Fig 1 — Right eye in a case of lipcmia retinalis (third day in hospital) 



Fig 2 — Left eye m a case of hpemia retinalis (twenty-first day in hospital) 

with some improvement in the values obtained for all the formed elements except 
the red cells The latter did not increase in number, but studies of blood smears 
revealed no evidence of any blood dyscrasia Ophthalmologic examination on the 
third day in the hospital revealed relatively marked improvement in the intra- 
ocular coloration The usually easily discernible structures no longer were 
observed with difficulty, although the general appearance still was strongly sug- 
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gestive of lipemia retinalis Retinal photographs were taken on this day because 
of the generally improved condition of the patient Subsequent pictures taken three 
weeks after admission revealed essentially normal eyegrounds, which, however, 
had been evident on the ninth day after her admission 

The patient was discharged three and one-half weeks after admission, with only 
minimal enlargement of the liver still determinable, the hemoglobin was evaluated 


Fig 3 — Blood serum, showing color contrast of samples obtained on the second 
and the twentieth day in the hospital 
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Fig 4 — Graph of values for blood fat during hospitalization 


at 100 per cent and the red blood cells at 3,850,000 per cubic millimeter, and the 
diabetes was unocr excellent control The cholesterol content, as well as the total 
fat content, of the blood just prior to discharge returned to near-normal lc\els of 
4 5 and 1 0 Gm per hundred cubic centimeters, rcspectu ely 
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COMMENT 

Lipemia retinalis, the hteratuie of which has lecently been adequatel)' 
reviewed elsewheie, is an uncommonly observed phenomenon seen in 
the couise of an acidotic episode of some severity, occurring chiefly in 
younger diabetic peisons In this condition abnormal inci eases of emul- 
sified neutral fats m the blood stream are manifested ophthalmoscopically 
by chaiactenstic deviations from the normal in the paler color of the 
eyeground and its conti asting sti uctui es More than 60 cases have been 
repoited to date, however, m at least 3 of these the condition has 
unquestionably occuried in patients without diabetes Piioi to the use 
of insulin, in 1922 24 cases w'ere repoited, in 17 of which the patient 
died m diabetic coma 

In the case herewith reported (wdnch appeals to be the sixty-sixth 
on lecord) the patient expeiicnccd two known episodes of lipeinia 
retinalis The fiist occuiied when she w^as 2 \ears of age, on her first 
admission to the Babies Hospital, in Ma’, 1931, while in diabetic coma, 
the next admission, dining which she appioached but did not go into 
coma, w^as m Novcinbci 1940 when she was neaily 12 ^eals of age 
Values for cliolestcrol and total fat conccntiations determined during 
the second admission are chaited Photographs of the eycgiounds and 
of specimens of the blood scium illustiate the coloi contrasts at the 
peal< of the episode and prioi to the patient’s discharge fi om the hospital 

60 East Seientj -Fifth Street 



INFLUENCE OF THE SUTURE ON COMPLICATIONS 
FOLLOWING CATARACT OPERATION 


ANDREW deROETTH, MD 
SPOKANE, WASH 

T he first extraction of cataract by Daviel — its two-hundredth anni- 
versary was last year — ^was followed by several important improve- 
ments in surgical technic von Graefe’s combined extraction, the 
mtracapsular method, akinesia, fixation of the superior rectus muscle 
and suturing of the wound All these proceduies originated several 
decades ago By their gradual perfection, the incidence of complete 
failures has been reduced to less than 1 per cent, as compared with 
25 per cent two hundred years ago, 6 to 34 per cent in the statistics of 
eighty to one hundred and twenty years ago and 3 to 4 per cent in 
the last year of von Graefe’s life The latest measure, although not 
a technical one, in the direction of eliminating postoperative infection 
IS the prophylactic use of sulfonamide drugs (Guyton and Woods 
and of penicillin (Dunnmgton and Locatcher-Kliorazo As things 
now stand, all these improvements together relegated the dreaded post- 
operative inflammation to a place second in importance to the other 
types of postoperative complications, such as retinal detachment, glau- 
coma, corneal degeneration and expulsive hemorrhage 

Today, a modification of the cataract operation can hardly improve 
the results impressively, because there are so few failures It is like 
cutting off one fifth of a second from the record of the 1 mile run. 
This IS harder now than was an improvement of one second thirty 
years ago Only comparison on the basis of a really large material 
would show the advantages or disadvantages of a modification of the 
operation for cataract 

The use of the suture in the operation for cataract is steadily gaining 
followers A decade ago it was used in but few hospitals In 1944 
an article in the Bnlletm of Practical Ophthalmology ® of Green’s Eye 

1 Guyton, J S , and Woods, A C Oral Use of Prophylactic Sulfadiazine 
for Cataract Extraction, Am J Ophth 26 1278, 1943 

2 Dunnmgton, J H, and Locatchcr-Khorazo, D Value of Cultures Before 
Operation for Cataract, Arch Ophth 34 215 (Sept) 1945 

3 Use of Sutures in Cataract Extraction Report of Surv-ey, Bull of Pract 
Ophth , May 1944, vol 14, no 1 
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Hospital, based on a questionnaire' answered by 398 ophthalmic sur- 
geons (not answered by 303) disclosed that 79 65 per cent used sutures 
in the cataract opeiation There can be little doubt that this figure is 
steadily growing However, 13 57 per cent used conjunctival sutures 
only, so this number can be deducted fiom the first from the point of 
effective protection to the ivound The mam leason for the acceptance 
of the suture by the majority of ophthalmic surgeons in a few short 
years is the perfection of the needle and thread, which makes intio- 
duction of the stitch easy, avoiding damage to the tissue , thus, no 
infection occurs along the thread Several c\cellent papers have dealt 
with the many advantages gained by the suture It is not the purpose 
of this paper to elaboiate on this subject If only the great decrease 
in the number of w^ound ruptuies and the gi eater postoperative freedom 
of movement granted the patient are consKlercd. it is more than worth 
while to prolong the opeiation by inserting sutures Any one who has 
done a large series of exti actions without sutuies and remembers the 
w'ound ruptures — which amounted to 6 to 20 per cent in various 
statistical reports — awakening the patient wuth pain, usually in the 
eaily morning hours, as well as the psychologic efiect on the patient, 
will make use of the suture 

However, in the selection of the suture theie is a choice of several 
types It w'ould be a simple matter to pick the best suture by a com- 
parison of the results if the same surgeon used the various kinds on 
about an equally large number of patients The next best method is to 
compare the results of the vaiious surgeons with one method, in W'hich 
case the personal factoi, the difference m technic and the making up 
of statistics will somewdiat blur the pictuie This method will be 
followed later in this paper, consideration being given to the senes in 
which one or more deep corneoscleial sutures w'ere used, the technic 
was not changed during the series and the complications and results 
were fully or partly published (table 1) These limitations explain the 
omission of large series flom this paper, e g , those of Knapp,^ Green- 
wood and Grossman,® Berens and Bogart,® Klein and F A Davis ® 

4 Knapp, A Complications of the Forceps Intracapsular Operation for 
Cataract, Arch Ophth 16 770 (Nov) 1936 

5 Greenwood, A, and Grossman, H P An Analysis of 1,343 Intracapsular 
Cataract Extractions by Forty-Eight Operators Following the Verhoeff Method, 
Tr Am Ophth Soc 33 353, 1935 

6 Berens, C , and Bogart, D Certain Postoperative Complications of 
Cataract Operations, Tr Sect Ophth , A M A , 1938, p 238 

7 Klein, M Operation for Cataract, Bnt J Ophth 26 93, 1942 

8 Davis, F A Intracapsular Cataract Extraction, Arch Ophth 31 367 
(May) 1944 
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The papers of Leech and Sugar ® and of McLean present the results 
for their series with the conjunctival suture as well as for the series 
with the deep suture It is instructive to compare the results of the two 
series obtained by the same surgeons 

The suture used to close the cataract wound may be superficial, i e , 
conjunctival, or deep, i e , corneoscleral Between these two types is 
the episcleral suture Several senes have proved that conjunctival 
sutures do not reduce, or only insignificantly reduce, the incidence of 
wound rupture 

THE DEEP SUTURE 

The deep suture is basically of two types 

1 The Kalt suture A vertical bite is taken m the cornea, and. 
a vertical or, as later advised, a horizontal bite, in the sclera Between 
the two bites the thread runs on the surface Modifications of this 
type are Verhoeff’s sutuie,^- method A, and Burch’s suture,^^ both of 
which include the conjunctiva as well, and the sutures of Liegard,^^ 
Stevenson,^® Higgins,^® Stallard and Mullen,^® with both bites hori- 
zontal 

2 The Mendoza suture A shallow incision is made in the cornea 
or limbus, and a suture is placed in the lips of the incision At exactly 
appositional points This method has several modifications The differ- 
ences are in the site of the preliminary incision, whether m the cornea 
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tions of Cataract Operations, Arch Ophth 21 966 (June) 1939 

10 McLean, J M A New Corneoscleral Suture, Arch Ophth 23:554 
(March) 1940 
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Table 1 —Data on Several Senes of Cases of Cataract 






Delayed and/or 

HemorrliBge 

Author and 
Series 

No of 

Cases 

Type of Suture 

Typo of Operation 

Incomplete 
Closure of 
Wound 

in 

Anterior 

Chamber 

Hdding 






Senes 1 

105 

Terhoeff, two sutures 

Three peripheral Iridectomies 


Senes 2 

82 

Four sutures similar to 

No Iridectomy, loilfo and 





McLean’s 

FCl'sors, intracapsular 
extraction 70 + 6%t 



Hughes and Owens 






Series 1 

423 

McLean’s, one or two 

Combined Intracapsular 

1 0% 

10 8 % 


(no complicated 


extraction 


cataract) 





Series 2 

3S0 

McLean’s, one or two 

Round pupil, Intracapsular 

0 3% 

is>% 


(no complicated 


extraction 



cataract) 

« 




Kirby 

ICO 

Appositlonal, three 

00 + 1% t Intracapsular 


8% 


(consecutive 
cases In which 

following Incision 

62% round pupil 




the intracapsular 
method was used) 





Leech and Sugar 






Series 1 

160 

Conjunctival 

Intracapsular extraction 

0% 

113% 


(selected) 


34% 

No cl)nmber at 
first dressing 


Senes 2 

130 

Stallard’s 

Intracapsular, 61% 

2C% 

4 (jfo 

M^can 







04 

Conjunctival 

Intracapsular extraction. 

14 1% delayed 

187% 

(unsclectcd) 


88% 

reformation of 
cliambor or closure 






of the w ound 


2 

110 

McLean’s (two sutures 

Intracapsular extraction. 

3 0% 

3 0% 

r 

(unsclectcd) 

in 11 cases) 

88% 



O’Brien 

220 

Episcleral (six sutures) 

Kerntome + scissors, 110, 




(unsclectcd) 


Gracfc knife, iio Intra 
capsular extraction, 7G% 



Roper 

27 

Lancaster’s (two or 

Intracapsular extraction. 


37% 

i 

(unsclectcd) 

three, appositlonal) 




Stallard 

107 

Stallard’s 

Intracapsular extraction, 
257<7 


None 

deRootth 





0 0% 

Series i 

160 

Verhoeff, method A 

Intracapsular extraction. 

No chamber at 

(unsclectcd) 

03 + 14% t 

first dressing, 5%, 



cliaiitijcr fornud 
In one week, 2% 


Series 2 

150 

(unsclectcd) 

Author’s modiflention of 
McLean’s, one suture 

Intracapsular extraction 

07 + 7% t 

No chamber at 
first dressing, 6%, 
formed In one 
week, 0 

4 7% 

Series 8 * 

35 

(unsclectcd) 

Author’s modification of 
McLean’s, two sutures 

Intracapsular extraction, 

22 + 3 f cases 

No chamber at 
first dressing 2, 
chamber formed 
in one week, 1 

2 caBe*! 


* Owing to the Email number of cases, the Ineldence ol complications Is not given In percentages 
■f Oases in which the capsule was removed in toto after expulsion of the lens 
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Extraction with Use of Deep Corneoscleral Sutures 


Prolapse of 

Ins and/or 
Vitreous 

Amount of 
Astigmatism 
Average 

Intis 

Retinal 

Detachment 

Glaucoma 

Corneal 

Dystrophy 

Vision, Cases with 
Extraneous Causes of 
Poor Vision Excluded 

2% 

(ineareeration or 
tiny prolapse) 

About 1 50 D 





20/30 or better, 88% 

for two senes 
combined 

For tv 0 senes 
combined 





(results for two series 
combined) 

17% With one suture, 

17D 

2 8% 

13% 

2 4% 


20/30 or better, 85 7%, 
less than 20/200, 3 3% 

1 2% With two sutures, 

14 D 

14% 

0 5% 

1G% 


20/30 or better, 91 7%, 
less than 20/200, 1 9% 

1% (?) 

• 

About 1 5 D 

% 

G% + 5% in eyes 
with previous 
uveitis 

1% 

3% + 3% 
transient 


No selection of cases, 

20/30 or better, 86% 

20/200 or less, 4% 

GG% 

(ins or vitreous) 

194D 






4% 

182D 






G3% 

2 56D 






2 7% 

132D 






Graefc Xnifc, 2 42 D 
ieratome and scis 
sors, 1 04 D 

t 




20/30 or better, 9i 8% 

7 4% 

1 53D 







1 5 2 5D 






3 3% vitreous 
incarcerated, 7 4% 

213D 

4 0% 

13% 

2C% 

2% 

20/30 or bettor, 91 G7o, 
less than 20/2C0, 3 8% 

Incarceration 
of iris, S% vitro 
0U8 incarcerated, 
1 Z% 

212D , 

uncomplicated 
cataract, 1 92 D 

4G% 

2% 

27c 

0 

20/00 or better, 90 3%; 
less than 20/2CO, 3 87o 

Vitreous 

incarcented, 

1 case 

ICGD 

0 

0 

0 

0 

20/''0 or better in 00 out 
of 31 
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Table 1 — Data on Several Series of Cases of Cataracf 


Author and 

No of 



Delayed and/or 
Incomplete 
Closure of 

Hemonhage 

in 

Anterior 

Senes 

Cases 

Type of Suture 

Tjpo of O])orntlon 

Wound 

Chamber 

HUdme 

Senes 1 

Senes 2 

105 

82 

Verhoefl, two sutures 

Four sutures similar to 
McLean’s 

Three peripheral iridectomies 

No Iridectomy, knife and 
scissors, Intracapsular 
extraction 70 + 6%t 


Hughes and Owens 

Senes 1 

42o 

(no complicated 
cataract) 

Mcl/ian’s, one or two 

Combined intracapsular 
extraction 

1 07o 

10 8 % 

Series 2 

380 

(no complicated 
cataract) 

McLean’s, one or two 

Round pupil, intracapsular 
extraction 

0 3% 

4 5% 

Kirby 

Leech and Sugar 

100 

(consecutive 
cases In which 
the intracapsular 
method was used) 

Apposltlonal, three 
following Incision 

00 + 1 % t Intracapsular 

52% round pupil 


8% 

Senes 1 

150 

(selected) 

Conjunctival 

Intracapsular extraction 
31% 

0% 

No chamber at 
first dressing 

113% 

Senes 2 

150 

Stallard’s 

Intracapsular, 6l7o 

2C7e, 

4 C7o 

McLean 

Series 1 

C4 

(unseiccted) 

Conjunctival 

Intracapsular extraction, 
8S% 

14 1% delayed 
reformation of 
chamber or closure 
of the wound 

187% 

Scries 2 

O’Brien 

no 

(unsclected) 

220 

(unselected) 

McLean’s (two sutures 
in 11 cases) 

Episcleral (sl\ sutures) 

Intracapsular extraction, 

ss% 

Keratomc + scissors, lio, 
Gracic knife, 110 Inlra 
capsular extraction, 70% 

3 6% 

3 6% 

Eoper 

t 

27 

(unselected) 

Lancaster’s (two or 
three, apposltlonal) 

Intracapsular extraction, 
85% 


3 7% 

Stallard 

107 

Stallard’s 

Intracapsular extraction, 
25% 


None 

deRootth 

Series 1 

360 

(unselected) 

Verhoeff, method A 

Intracapsular extraction, 

03 + 14% t 

No chamber at 
first dressing, 5%, 
chamber formtd 
in one week, 2% 

6 6% 

Series 2 

150 

(unselected) 

Author’s modltlcation of 
McLean’s, one suture 

Intracapsular extraction, 

67 + 7% t 

No chamber at 
first dressing 5%, 
formed in one 
week, 0 

4 7% 

Series S * 

35 

(unselected) 

Author’s modification of 
McLean’s, two sutures 

Intracapsular extraction, 

22 + 3 t cases 

No chamber at 
first dressing 2, 
chamber formed 

In one week, 1 

2 cases 


* Owing to the small number of cases, the Incidence of complications is not given In peitientagefi 
i Cases In which the capsule was removed In toto alter expulsion of the lens 
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Extraction with Use of Deep Corneoscleral Sutures 


Prolapse of 

Iris and/or 
Vitreous 

Amount of 
Astigmatism 
Average 

Intis 

Retinal 

Detachment 

Glaucoma 

Corneal 

Dystrophy 

Vision, Cases with 
Extraneous Causes of 
Poor Vision Excluded 

2% 

(mcareeration or 
tiny prolapse) 

for two series 
combined 

About 1 50 D 

Por two senes 
combined 





20/30 or better, 88% 

(results for two senes 
combined) 

1 7% 

With one suture, 
17D 

2 8% 

13% 

2 4% 


20/30 or better, 85 7%, 
less than 20/200, 3 3% 

1 2% 

With two sutures, 
14D 

14% 

0 5% 

10% 


20/30 or better, 91 7%, 
less than 20/200, 1 9% 

1% (?) 

* 

About 1 5 D 

0% + 5% in eyes 
with previous 
uveitis 

1% 

3% + 3 % 
transient 


No selection of cases 
20/30 or better, 86% 
20/200 or less, 4% 

0 0% 

(ins or vitreous) 

1 94D 






4% 

182D 





« • 

0 3% 

2 SOD 






2 7% 

1 32D 






Graefe I-nifc, 2 42 D 
kero+ome and scis 
sors, 1 04 D 

f 




20/30 or better, 91 8% 

7 4% 

163D 







1 6-2 5D 






3 3% vitreous 2 IS D 

incarcerated, 7 4% 

4 0% 

13% 

2e%> 

2% 

20/30 or better, 01 5% 
loss than 20/2C0, 3 8% 

Incarceration 2 12 D , 

of iris, 3% vitro uncomplicated 
ous incarcerated, cataract, 1 92 D 

1 3% 

4 0% 

2% 

29b 

0 

20/30 or better, 90 3%, 
less than 20/2CO, 3 8% 

Vitreous 
iDcarccntod, 
1 case 

1 COD 

0 

0 

0 

0 

20/30 or better in CO out 
of 31 
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or the limbus (Lancaster forming a corneal pocket (Muller,-^ 
Walker"-) or a scleral flap (DeVaul,-® Hymes-^), m using the con- 
junctiva to cover the wound (McLean’®), and m introducing the 
stitch after the section is completed (Kirby -®) or rethreading it (Ver- 
hoeff) or m introducing it when the section is half completed 
(Weeks -^) 

It seems less of a risk to put in the suture before the section is 
made, m order to avoid manipulation with the suture on the opened 
eje To place the suture after section, it takes such a highly skilled 
surgeon as Kirby, who states that he has never had occasion to regret 
appositional suturing after the section was made Appositional sutures 
give a perfect adaptation of the edges of the wound On the other 
hand, a suture running over the wound, on the surface of the cornea 
and sclera, may depress the wound The wound is well covered, and 
the nutrition of the cornea is better if there is a conjunctival flap All 
these conditions are fulfilled with McLean’s suture, which, according to 
the compilation in the Green Bulletin, has the largest number of users 
Spaeth acknowledges it as the best one, and Kirby considers it the 
best preplaced suture 

In 10 consecutive cases m which I used this suture, I found that 
the reverted conjunctival flap, covering about the upper one fifth or 
one fourth of the limbus, pi evented the surgeon from seeing that por- 
tion of the cataract knife which was in the anterior chamber (McLean's 
figure 1 £> ’®) This made it difficult to move the knife in the plane 
of the limbus The result was cutting the ins in 3 cases and severing 
the suture with the knife in 1 case This difficulty can partially be 
eliminated by lifting and manipulating the conjunctival flap This 
requires a skilful, trained assistant The difficulty is increased when 

20 Roper, K L Lancaster’s Technique of Cataract Extraction, Am J Ophth 
26 540, 1943 

21 Muller, L Ein Operationsverfahren fur komplizierte Stare und luxierte 
Linsen, Klin Monatsbl f Augenh 41 11, 1903 

22 Walker, C B Exactly Appositional Sutures in Cataract Operation, Tr 
Am Ophth Sot 27 51, 1929 

23 DeVaul, C H A New and Improved Method for the Closure of Cataract 
Incision, Am J Ophth 25 1078, 1942 

24 Hymes, C Scleral Flap Incision with Scleral Sutures for the Cataract 
Operation, Arch Ophth 34 374 (Nov -Dec) 1945 

25 Kirby, D B Further Experiences with a System of Intracapsular Extrac- 
tion of Cataract, Arch Ophth 31 302 (April) 1944 

26 Weeks, C L New Corneoscleral Suture Technic, Arch Ophth 27 1199 
(June) 1942 

27 Spaeth, E B Principles and Prartice of Ophthalmic Surgery, Philadel- 
phia, Lea & Febiger, 1944, p 629 
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two sutures are used It was furthei observed that the suture caused 
moderate edema of the conjunctival flap , moreover, when the time came 
to remove it, the mattress suture cut into the conjunctiva which, with 
such a fine thread and soft tissue, was to be expected 

To avoid these difficulties, the operation was modified in the follow- 
ing way A vertical incision 8 mm in length is made in the bulbar 
conjunctiva from the 12 o’clock point on the limbus The conjunctiva 
is undermined 3 to 4 mm both nasally and temporally, especially close 
to the limbus The preliminary groove is made at the base of the 
undermined conjunctiva The Tooke Icnife proved to be the best instru- 
ment for this purpose The groove is made in the middle of the gray 
corneoscleial transitional strip, which is about 1 mm wide at the upper 
portion of the limbus The incision should penetrate the overlapping 
scleral tissue and reach actually into the corneal tissue The apposi- 
tional suture is introduced at the 12 o’clock position, i e , correspond- 



Deep corneoscleral suture, vertical incision oi the bulbar conjunctiva from the 
12 o’clock point, with preliminary incision in the middle of the gray transition 
strip Tins incision is made easier by pulling the conjunctiva to the side with hook 
or forceps After insertion of the appositional suture, the bulbar conjunctiva is 
left in its original place The next step is the Graefe kmfe incision 

mg to the vertical wound m the conjunctiva The loop of the thread — 
only one loop — is pulled to the tempoial side (figure) With the con- 
junctiva 111 the anatomic position, the incision is easy to perform, and 
if the preliminary groove is deep enough a good conjunctival flap is 
gamed without severing the preplaced suture There really will be a 
nasal and a temporal flap, instead of one flap 'The knot will rest on 
the cornea and sclera and will not interfere with the circulation of 
the conjunctiva The same procedure can be used \vith two sutures, 
m which case the incisions perpendicular to the limbus are placed at 
the 11 and the 1 o’clock points, and it is advisable to use a fine con- 
junctival suture after the corneoscleral sutures are tied to secure the 
middle flap to the bulbar conjunctiva, wdiich has a tendency to revert 
over the cornea 
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The value of the single suture was tested m a senes of 150 consecu- 
tive extractions and the value of two sutures in 35 extractions, and the 
results were compared with those in a series of 150 consecutive extrac- 
tions in which method A of Verhoeff was used The two series followed 
each other chronologically, being interiupted only by the 10 cases in 
which the original McLean suture was used All cataract extractions 
except the linear type were included as they came, both operations for 
complicated and operations for uncomplicated cataract It is the compli- 
cated cataract which is apt to have more operative and postoperative 
complications , thus, a technical improvement should show its effective- 
ness in just such cases This statistical report is not a large one, but 
it has the advantage of being based on operations performed by the 
same surgeon, in two hospitals, wheie the care of the patients was the 
same 

Although the value of a suture in the cataract operation shows only 
after the suture is tied, it is proper to give the operative steps in a few 
words Van Lint akinesia of the oibicularis muscle, suture fixation 
of the superior rectus muscle, vertical incision of the conjunctiva at 
the 12 o’clock point, undermining of the conjunctiva, placement of 
a groove in the limbus , insertion of the suture , section with the Graefe 
knife and securing of fairly large nasal and temporal conjunctival flaps, 
complete or peripheral iridectomy , grasping of the capsule 2 5 mm 
below the anterior pole with the Arruga or Imre capsule forceps, and 
exertion of 50 per cent pull and rotation and 50 per cent push from 
below with the Imre half-ring instrument (named the Budapest instru- 
ment by Guyton) In most cases the lens will tumble In patients older 
than 75, the capsule is caught above the anterior pole, and the lens , 
IS not tumbled If the capsule breaks, a new grasp is sought and an 
attempt made to complete the intracapsular extraction In cases of 
extracapsular extraction, after the deliver)', the cornea is slightly lifted 
with the help of the suture, and the edge of the capsule is caught as 
far down in the pupillary area as possible This measure is omitted 
only if the vitreous is bulging menacingly The suture is tied, but not 
so tightly as to cause a furrow in the cornea , the ins repositor is always 
used, followed by a careful inspection of the wound, to ascertain 
especially the position of the conjunctival flaps Physostigmme oint- 
ment IS given in cases of round pupil extractions and intracapsular 
extraction, and a binocular bandage is placed for twenty-four hours 
On the next day the bandage of the fellow eye is removed, and the 
patient may sit up in a chair The suture is lemoved on the eleventh 
day 

From this point, the type of suturing may determine how the wound 
heals,v and the suture is m part responsible for the postoperative 
complications and for the amount of astigmatism However, there are 
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se\eial other factois at play, to mention only the most important ones 
the site of the wound, round pupil extraction or complete iridectomy, 
mtracapsular or exti acapsular extraction, occurrence of infection during 
opeiation and after-care 

The number of mtracapsular and of lound pupil exti actions is 
given in table 2 

Table 2 — DistnbnUon of Inii acapsulai ExU actions and Peiiphcral Iridectomies 

in the TJuce Sci ics 



Number of 

Capsule Torn, 
Intracnpsular Remoicdin 

Peripheral 


Cases , 

Extraction Toto 

Iridectomj 

First sories 

150 

S9 23 

0 

Second «cnes 

150 

' y ' 

112 (74 C7o) 

103 11 

12 

Third senes 

35 

114 (70%) 

22 3 

1 



25 (71 4%) 



COMPLICATIONS OP WOUND HEALING 

Delayed Refilling of the Anleiioi Chamhei — This complication indi- 
cates that the vound is not closed The anteiior chamber was flat 
twenty-four hours after the operation in 16 cases in the first senes 
(VerhoefT’s method A), but in only 3 of these nas the chamber not 
refilled at the end of one week In the second series (new suture) 
the corresponding figures were 8 and 0, respectively When two sutures 
were used, there was only 1 case nith no chamber for a few days 
Equally revealing are the figures when the duration of the shallowness 
of the chamber is examined 

The period during which the anterior chamber remained shallow is 
tabulated 


No of Days 
2 

3 

4 

5 

6 

7 

8 
21 


1 
4 
7 
3 

2 
3 
3 
1 
1 

24 (1G%) 


Senes 


. n 

6 

4 

2 

1 

1 


14 (9 3%) 


1 

1 


1 


3 (8 G%) 


These figures show that all cases with the new suture had a chamber 
of normal depth in seven days 

It IS difficult to compare these data vith those of the other publi- 
cations For example, McLean gives figures for delayed formation of 
the anterior chamber. Leech and Sugai, for absence of the chamber at 
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the first dressing, and Hughes and Owens,-® for incomplete closure 
of the wound These conditions are evidently not exactly the same 

H email huge in the Aiitenoi CJiambei — Hemorrhage m the cham- 
ber IS almost always due to reopening of the wound after new capil- 
laries have formed However, m diabetes there is a tendency to 
hemorrhage from the iris, according to Philps Collins ®® gave micro- 
scopic evidence that there are young blood vessels m the wound on the 
third day,^and it is known that hyphema usually occurs on the fourth 
to the sixth day Vail emphasized the importance of trauma m the 
majority of cases of hyphema but stated that increased intraocular pres- 
sure from rapid filling of the anterior chamber is a predisposing factor 
Neff found that trauma, at a critical time, was instrumental m causing 
hyphema and that the constitutional background of the patient had 
a definite significance Vail found from the statistics of 17 authors 
that the average incidence was 7 9 per cent When these series were 
studied, deep sutures had not yet been used 

Even with conjunctival sutures the incidence of hemorrhage m the 
anterior chamber was 9 2, 11 3 and 18 7 per cent, respectively, m the 
series of Davis,® Leech and Sugar ° and McLean The site of the 
wound IS also a factor The more the wound is limited to the cornea, 
the less is the incidence of hyphema All m all, hyphema is a fairly 
good indicator of the effectiveness of the suture But, as Hilding 
put it, safe closure is a relative term, there is no suture which can 
resist any amount of force The incidences m my three series were 
6 6, 4 7 and 5 7 per cent, respectively The lowest figures are those 
of Stallard, with no hyphema m 107 cases (but Leech and Sugar, using 
the same suture, had an incidence of 4 6 per cent , of McLean, with 
3 6 per cent, using one suture , of Hughes and Owens, with 4 6 per 
cent, using one or two sutures, and of Roper,-® with 3 7 per cent, using 
two or thiee sutures) 

Prolapse oj the Ins — This complication, occurring in the first days 
after operation, reveals a violent,, sudden opening of the wound Pro- 
lapse of the vitreous belongs m the same category, it usually is associ- 
ated with incarceration of the ins Late subconjunctival prolapse of 
the ins develops gradually, and, as Klein pointed out, the prognosis 
IS serious 

28 Hughes, W F, and Owens, W C Extraction of Senile Cataract, Tr 
Am Ophth 49 251, 1945 

29 Philps, A S Post-Cataract Hyphema, Brit J Ophth 24 122, 1940 

30 Collins, E T , cited by Philps 

31 Vail, D Hyphema After Cataract Operation, Am J Ophth 24 920, 1941 

32 Neff, E E Factors Affecting Hemorrhage Following Extraction of 
Cataract, Arch Ophth 33 192 (March) 1945 

33 Hilding, A C Experimental and Clinical Studies m Certain Safety 
Factors in Closure of Cataract Incisions, Am J Ophth 28 871, 1945 
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The incidence of piolapse of the ins in my first and second series 
was 3 3 and 1 3 per cent, respectively, but there was incaiceration of 
the vitreous in 7 3 and 1 3 per cent, respectively Hilding had prolapse 
of the Ills in 5 per cent of his second senes, with four sutures but 
without iridectomy Fiom the diagrammatic repi esentation of the final 
shape of the pupil in his 184 cases, 6 8 per cent had a more or less 
drawn-up pupil, and 16 5 per cent had complete iiidectomy, his paper 
proving that round pupil extraction cannot be used m an unbroken, 
unselected senes No doubt the round pupil extraction with peripheral 
iridectomy or iridotomy is the ideal method The best visual results 
and the least complications were obtained m the cases of peripheial 
iridectomy and intracapsular extraction of Hughes and Owens, but this 
series is a selected mateiial, aftei elimination of the cases of complicated 
cataiact, the cases with broken capsule and the cases in which iridectomy 
had to be performed for some reason Kiiby saved the sphincter m 
52 per cent This, it seems, is close to the maximal percentage m 
which round pupil extraction with peripheial iridectomy can be per- 
formed without undue' risk of prolapse of the iiis or of drawing up of 
the pupil Of his 100 cases, 62 were considered fit for lound pupil 
extraction, but in 10 of these complete iridectomy had to be done 

It does not seem to make any difference which type of deep, appo- 
sitional suture is used m the prevention of postoperative prolapse of 
the ins But even several deep sutures do not prevent the drawing 
up of the pupil if no peripheial iridectomy is done 

Othc) Comphcations of Wound Hcahng — Such complications as 
eversion of the cornea, gaping or unevenness of the wound or fistula 
in the wmund should not occur with deep sutures, or should occur only 
when excessive force is applied to the eye 

Postopei ative Astigmatism — The amount of astigmatism indicates 
the deformity of the cornea due to the wound Several factors deter- 
mine its amount, among wdiich are the length and the site of the 
wound A scleral wound is follow^ed by more astigmatism than a 
corneal one The cornea is moie apt to regain its normal curvature 
than IS the sclera On the other hand, w4ien the cornea is stretched, 
as m loop extraction or eveision of the cornea, there wall be more 
astigmatism A tangenital wmund through the cornea probably causes 
more astigmatism than a perpendicular one O’Brien made a valu- 
able contribution to this point In one half of an unselected senes of 
220 cataract extractions he used the Graefe knife, m the other half, 
the keratome and scissors The average incidences of astigmatism w^ere 
2 42 and 1 64 D , respectively, with six episcleral sutures 

34 O’Brien, C S Comparison of the Keratome-Scissors and the Graefe 
Knife Incisions for Cataract Extraction, Am J Ophth 26 504, 1943 
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the first dressing, and Hughes and Owens,-® for incomplete closure 
of the wound These conditions are evidently not exactly the same 

Hemoiihage m the Antenoi Chamber — Hemorrhage in the cham- 
ber is almost always due to reopening of the wound after new capil- 
laries have formed However, m diabetes there is a tendency to 
hemorrhage from the iris, according to Philps Collins gave micro- 
scopic evidence that there are young blood vessels in the wound on the 
third day, and it is known that hyphema usually occuis on the fourth 
to the sixth day Vail emphasized the importance of trauma in the 
majority of cases of hyphema but stated that increased intraocular pres- 
sure from rapid filling of the anterior chamber is a predisposing factor 
Neff found that trauma, at a critical time, was instrumental in causing 
hyphema and that the constitutional background of the patient had 
a definite significance Vail found fiom the statistics of 17 authors 
that the average incidence was 7 9 per cent When these senes were 
studied, deep sutures had not yet been used 

Even with conjunctival sutures the incidence of hemorrhage in the 
anterior chamber was 9 2, 11 3 and 18 7 per cent, respectively, in the 
series of Davis,® Leech and Sugar ® and McLean The site of the 
wound IS also a factor The more the wound is limited to the cornea, 
the less is the incidence of hyphema All m all, hyphema is a fairly 
good indicator of the effectiveness of the suture But, as Hildmg ®® 
put It, safe closure is a relative term, there is no sutuie which can 
resist an}'^ amount of force The incidences in my three series were 
6 6, 4 7 and 5 7 per cent, respectively The lowest figures are those 
of Stallard, with no hyphema in 107 cases (but Leech and Sugar, using 
the same suture, had an incidence of 4 6 per cent , of McLean, with 
3 6 per cent, using one suture , of Hughes and Owens, with 4 6 per 
cent, using one or two sutures, and of Roper,-® with 3 7 per cent, using 
two or three sutures) 

Prolapse of the Ins — This complication, occurring in the first days 
after operation, reveals a violent,, sudden opening of the wound Pro- 
lapse of the vitreous belongs in the same category , it usually is associ- 
ated with incarceration of the ins Late subconjunctival prolapse of 
the ins develops gradually , and, as Klein pointed out, the prognosis 
IS serious 

28 Hughes, W F , an<J Owens, W C Extraction of Senile Cataract, Tr 
Am Ophth 49 251, 1945 

29 Philps, A S Post-Cataract Hyphema, Bnt J Ophth 24 122, 1940 

30 Collins, E T , cited by Philps 2s> 

31 Vail, D Hyphema After Cataract Operation, Am J Ophth 24 920, 1941 

32 Neff, E E Factors Affecting Hemorrhage Following Extraction of 
Cataract, Arch Ophth 33 192 (March) 1945 

33 Hildmg, A C Experimental and Climcal Studies in Certain Safety 
Factors in Closure of Cataract Incisions, Am J Ophth 28 871, 1945 
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The incidence of piolapse of the ins in my first and second series 
was 3 3 and 1 3 per cent, respectively, but there was incarceration of 
the vitreous in 7 3 and 1 3 per cent, respectively Hilding had prolapse 
of the Ills in 5 per cent of his second senes, with four sutures but 
without iiidectoiny Fiom the diagrammatic repi esentation of the final 
shape of the pupil in his 184 cases, 6 8 per cent had a more or less 
drawn-up pupil, and 16 5 per cent had complete iiidectomy, his paper 
proving that round pupil extraction cannot be used in an unbroken, 
unselected senes No doubt the lound pupil extraction with peripheral 
iridectomy or iridotomy is the ideal method The best visual results 
and the least complications were obtained m the cases of peripheral 
iridectomy and intracapsular extraction of Hughes and Owens, but this 
series is a selected mateiial, aftei elimination of the cases of complicated 
cataiact, the cases with broken capsule and the cases in which iridectomy 
had to be performed foi some reason Kiiby saved the sphincter in 
52 per cent This, it seems, is close to the maximal percentage in 
which round pupil extraction with peripheral iridectomy can be per- 
formed without undue' risk of prolapse of the ins or of drawing up of 
the pupil Of His 100 cases, 62 were considered fit for lound pupil 
extraction, but in 10 of these complete iridectomy had to be done 

It does not seem to make any difference which type of deep, appo- 
sitional suture is used in the prevention of postoperative prolapse of 
the iris But even several deep sutures do not prevent the drawing 
up of the pupil if no peripheial iiidectomy is done 

Other Complications of Wound Healing — Such complications as 
eversion of the cornea, gaping or unevenness of the wound or fistula 
in the wound should not occur with deep sutures, or should occur only 
when excessive force is applied to the eye 

Postopej afive Astigmatism — The amount of astigmatism indicates 
the deformity of the cornea due to the wound Several factors deter- 
mine its amount, among which are the length and the site of the 
wound A scleral wound is followed by more astigmatism than a 
corneal one The cornea is more apt to regain its normal curvature 
than IS the sclera On the other hand, when the cornea is stretched, 

" as in loop extraction or eversion of the cornea, there will be more 
astigmatism A tangenital wound through the cornea probably causes 
more astigmatism than a perpendicular one O’Brien made a valu- 
able contribution to this point In one half of an unselected series of 
220 cataract extractions he used the Graefe knife, in the other half, 
the keratome and scissors The average incidences of astigmatism were 
2 42 and 1 64 D , respectively, with six episcleral sutures 

34 O’Brien, C S Comparison of the Keratome-Scissors and the Graefe 
Knife Incisions for Cataract Extraction, Am J Ophth 26 504, 1943 
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In my three senes the average amounts of astigmatism weie 2 3, 
2 09 and 1 66 D , lespectively In each senes about one-half the 
patients were examined only once, about seven weeks after operation, 
when the final refi action was done fThe other half were examined 
again in four to twelve months These values, 2 32 and 2 09 D , are 
higher than those of the other authois who used deep sutures (1 32 
to 1 82 D ) The senes of Hughes and Owens carries perhaps the 
most weight, because of the laige number of cases They had 17D 
when one sutuie, and 14 D when two sutures, weie used How- 
ever, the cases of complicated cataract and extracapsular extraction 
w^eie excluded If this w'as done in my second senes (m wdiich one 
suture was used), the average amount of astigmatism would be 1 92 D 
Eighteen of my patients had opeiation foi cataiact on both e 3 'es, on 
one eye the single suture and on the other eye two sutures were 
used, the aveiage amounts of astigmatism were 1 SI and 1 42 D , 
respectively, for the two eyes Thus, when tw’o deep sutuies w’cre 
used, the postoperatn e astigmatism w'as 0 3 to 0 4 D less than that 
wdicn one deep suture was used Compilation of the data fiom the 
Iiteiature show's that wuth one deep suture the astigmatism was from 
1 50 to 2 00 D and w ith tw o deep sutui es from 1 4 to 1 5 D Onl\ 
McLean’s senes is an exception, 99 cases with 1 suture and 11 cases 
with two sutui es gave an average of 1 32 D 

OTHER POSTOPERATIVE COMPLICATIONS 

Postopei atwe Intis — This complication is almost exclusively caused 
by primary infection, therefore it cannot be expected that the suture 
would decrease its incidence The mfiacapsular extraction was an 
impoitant step in this direction by not leaving behind any lens matter, 
which is a good medium for most of the bacteria of the conjunctival 
sac Intis occurred m 4 and 4 6 per cent, respectively, of tw o series 
and 111 none of the thud senes In half these eyes there had been some 
previous intraocular disease 

In the series of the other authois the incidence of iritis vaned from 
I 4 to 6 per cent 

Postopei atwe Ablaho Retinae — It is improbable that the tv'pe 
of suture has any effect on the incidence of postoperative detachment 
of the retina This is determined by factors present before the oper- 
ation, such as pi edisposition , accidents wdiich occurred durinsr the 
operation, such as loss of vitreous, and changes which occurred in spite 
of the suture after the operation, such as adhesion of the vitieous lo 
the wound The important, and unsettled, question is whether the 
intracapsular or the extracapsular method is follow'ed moie often by 
detachment This is not the subject of this paper Detachment of 
the retina occurred in 2 instances in the first series, in 3 instances in 
the second series and in none in the third series In all 5 cases it 
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followed intiacapsulai exti action with no loss of vitreous In Knapp’s 
500 cases of intracapsular exti action there were 6 instances of detach- 
ment, in only 1 of which it followed loss of vitreous Hughes and 
Owens had detachment in 0 9 pei cent of 1,720 extractions, both mtra- 
capsular and exti acapsulai , in which no vitreous was lost However, 
as they convincingly pioved, the incidence of detachment uici eases in , 
proportion to the amount of loss of vitieous to reach 10 9 per cent 
after extractions with severe loss of vitieous 

Glaucoma — It is generalty accepted that incarceration or pro- 
lapse of the ms or the vitreous, iritis, hyphema of long duiaticn — 
factors leading to paitial blocking of the anglQ of the chamber — are 
usually responsible for postoperative glaucoma Kronfeld and Haas 
clearly proved that a single factor, the delayed formation of the cham- 
ber, can lead to enough penpheial anterior synechias to produce glau- 
coma m previously noimal eyes However, it is not known how much 
pathologic change is needed in a given case to upset the anatomic rela- 
tions and the forces regulating the tension The suture is instrumental 
m reducing all those factors mentioned which predispose to glaucoma 
The various statistics in legard to this complication are hard to evalu- 
ate and to compare, because this type of glaucoma may manifest itself 
only several months, oi years, later Besides it usually does not cause 
pam, so the aged person does not seek medical aid m every instance 
The usual statistical figure is between 1 and 3 per cent In my first, 
second and third series the corresponding figures were 4 (2 6 per cent), 

3 (2 0 per cent) and 0 In the first series there was prolapse of the 
ins in 2 cases, prolapse of the vitreous in 1 case and loss of vitreous 
during operation in 1 case In the second senes glaucoma existed before 
the extraction in 2 cases , in the third case there were loss of vitreous 
and loop extraction 

Dystrophy of the Couiea — This complication of the cataract oper- 
ation IS rare It is not amenable to any treatment and usually results 
in very poor vision or in blindness Terry set up five types of corneal 
changes which result in unsuccessful cataract operation To group 4 
belong “lesions arising through stimulation of degeneration or produc- 
tion changes resulting directly or indirectly from the operation, such 
as 'exacerbation of corneal dystrophy” Fuchs found this condition 
in more acute form after irrigation of the anterior chamber, even when 
isotonic solution of sodium chloride was used The slower-developing 

35 Kronfeld, P C , and Haas, J S Glaucoma Due to Peripheral Anterior 
Synechia After Operation for Cataract, Arch Ophth 33 199 (March) 1945 

36 Terry, T Unsuccessful Cataract Extractions, Arch Ophth 29 862 (May) 

1943 ' 

37 Fuchs, E Erkrankungen der Hornhaut duich Schadigungen von hmten, 
Arch f Ophth 92 145, 1916 
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type occurred when more than one operation had to be performed The 
diffuse corneal haziness was superficial at first, and vesicles appeared, 
finally, a condition which he called sclerosis of the cornea, similar to 
epithelial dystrophy of the cornea developed Fuchs made histologic 
examination in 10 such cases and observed lamellar layering on the 
anterior surface, swelling and wrinkling of the corneal lamella, hyaline 
degeneiation and homogenous layering on the posterior surface 

In my first senes there were 3 such cases, with none in the second 
and third senes 

A typical case is that of Mrs P E , aged 79, who was first seen Feb 10, 1939 
In November 1938 she underwent a cataract operation on the left eye and, a few 
weeks later, two operations for glaucoma on the same eye Vision was equal to 
counting fingers at 4 feet (120 cm) m the right eye, and light perception and 
projection were good m the left eye In the right eye there were a fine central 
corneal macula 2 mm m diameter and diffuse blur of the nucleus of the lens 
Tension was normal The left eye was aphakic, the cornea was cloudy m the 
deep layers, and a vitreous hernia was touching the cornea On Aug 14, 1940, 
vision m the left eve was equal to light perception and light projection, and ten- 
sion was 4-2 There was a deep ulcer of 2 5 mm diameter m the center of the 
cornea, the chamber was one third filled with blood The corneal ulcer cleared up 
On May 20, 1943, mtracapsular extraction was done on the right eye, with little 
pressure applied, the Verhoeff suture was employed, recovery was uneventful, 
but striate keratitis was pronounced On July 10, 1943, vision in the right eye 
was 20/200 with correction There was moderate haziness in front of Descemet’s 
membrane in the central portion of the cornea Instillation of an ointment con- 
taining 5 per cent ethyl morphine hydrochloride and warm packs were ordered 
The haziness became deeper, and by Aug 8, 1945, vision had fallen to counting 
fingers at 2 feet (60 cm ) The cornea became stippled and hazier, with gradual 
involvement of the anterior layers, and an occasional vesicle and bulla caused 
severe pain Removal of the epithelium and treatment with zinc sulfate, 0 5 
per cent, for two minutes was effective against the recurrence of the bullous 
keratitis Tension in the left eye remained normal all the time In this case 
corneal dystrophy followed the cataract operation in both eyes It can be assumed 
that this patient had a predisposition to dystrophy 

I observed this condition in a total of 5 eyes in 4 patients in the 
course of 500 extractions In 1 patient (see preceding paragraph) it 
developed in both eyes , in the other 3 patients, in one eye The 
probable contributing factors were old central macula, prolapse of the 
ins, with attempted reposition and excision, prolonged massage to 
remove cortical matter, and two operations for glaucoma following 
the extraction In all cases there were numerous folds in Descemet’s 
membrane, and the corneal opacity started in the deep layers and gradu- 
ally advanced toward the epithelium Finally, in one-half to two years, 
the epithelium became involved and vesicles appeared Glaucoma 
developed later in 1 case 

From this experience with postoperative dystrophy of the cornea, 
it IS evident that it occurs in eyes which either show a visible pathologic 
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process of the cornea or, as Fuchs and Teiiy suggested, have a latent 
pi edisposition to dystiophy, which becomes evident after the eyes have 
undergone moie than one opeiation In most cases probably there is 
damage to the endothelium and Descemet’s membrane, either direct 
or indirect To quote Kirby,^® “If healing of the breach [m the endo- 
thelium] does not occur, dystrophy and bullous keratitis may develop ” 

It does not seem probable that the use of any type of suture has- a 
prophylactic influence on this condition It should be noted, however, 
that in all my 3 cases theie was no conjunctival flap Is this a con- 
tributing factor to the dystrophy because of poorer nutrition of the 
cornea ^ 

Expulsive Hemoi ; hage — Expulsive hemorrhage, with so much pre- 
operative precaution, is rare nowadays It is fair to assume that late 
expulsive hemoirhage, which occurs several hours or days after the 
operation, is prevented by the deep suture In the prophylaxis of another 
late complication, changes in the vitreous, which is secondary to loss of 
vitreous, I should not attempt to determine the value of the suture 


Table 3 — Visual Results 
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First 

118 916% 

6 47% 

0 

6 8 8% 

21 

Second 

112 90 3% 

8 65% 

0 

4 32% 

26 

Third 

30 

1 

0 

0 

4 


* However, in about one half of these cases normal vision was regained 


VISUAL RESULTS 

The visual results (table 3) can be correctly compared only if the 
cases with extraneous causes of reduced vision are excluded There 
were 21 such cases in the first series, 26 m the second senes and 4 in 
the third senes These were cases of corneal scar, conical cornea, 
changes due to uveitis, various types of retinopathy, senile macular 
degeneration, severe myopic changes m the fundus, amblyopia and 
glaucoma 

In the first paragraph of this paper the statement was made that 
the postoperative infection is second in importance to the other types 
of postoperative complications How does this statement hold in the 
light of my 335 cases, which number includes all 9 ases of complicated 
cataract? Final vision was less than 20/200 owing to iritis in 3 cases; 

38 Kirby, D B • Prevention and Handling of Complications Arising During 
and After Cataract Extraction, Arch Ophth 25 866 (May) 1941 
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1 of these eyes was enucleated Vision was less than 20/200 as a 
result of retinal detachment or of corneal dystrophy in 3 cases each, 
and of glaucoma, of condensation or of blue vitreous in 1 case each, 

1 e , vision was less than 20/200, definitely poor, as a result of operative 
or postoperative complications of inflammatory nature in 3 cases and 
of a noninflammatory nature in 8 cases 

SUMMARV 

Use of deep sutures in cataract operations is a great step forward 
in eliminating certain complications The preplaced appositional corneo- 
scleral suture, combined with a conjunctival flap covering the wound, 
IS considered the best method A modification of the McLean suture 
IS described which eliminates the difficulty of making the wound in 
the presence of a prepared conjunctival flap One or two sutures can 
be used A series of 150 unselected cases of cataract extraction with 
use of the Verhoeff suture, method A, and a second senes of 150 cases 
of extractions with use of the new suture are compared as to post- 
operative complications, degree of astigmatism and final visual results 
In a third series, of 35 unselected cases, two sutures were used Com- 
plications and results obtained by other authors using deep sutures 
and those m two series with the use of conjunctival sutures are 
tabulated 

It was found that the new suture was superior to the Kalt-Verhoeff 
suture in the rapid and solid closing of the wound, thus keeping low the 
incidence of shallow and flat chambers, wound rupture and postoperative 
prolapse of the ins and vitreous However, m this respect it was not 
better than the original McLean suture, it was only easier to carry out 
The postoperative astigmatism was about 0 3 D higher than if was 
with the McLean suture When two sutures were used, the astig- 
matism was about the same as that with two McLean or three appo- 
sitional sutures 

The visual results compare favorably with the statistics of other 
authors In both senes of extractions 20/30 vision or better was 
obtained in 90 per cent of the cases of uncomplicated cataracts Among 
the late postoperative complications, detachment of the retina and comeal 
dystrophy are believed, not to be reduced by the suture The latter 
condition occurred only in cases in which no conjunctival flap was 
made The incidence of glaucoma is reduced indirectly by the suture 
through reduction m the complications of closure of the wound How- 
ever, this has not been shown by my figures With careful preparation 
and the intracapsular technic, employment of deep sutures and use of 
the sulfonamide drugs or penicillin, the postoperative infection is less 
often the cause of poor results than are the other postoperative comoli- 
cations taken as a group 

Old National Bank Building 
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O CU^^AR involvement and cataractous changes in the lens have 
been reported under a great number of expei imental conditions 
(tetany, diabetes, including galactose and xylose cataract, thallium 
intoxication, riboflavin deficiency) and clinically m association with 
various cutaneous diseases, as well as with mongolism and myotonia ^ 
More recently, blindness with opacities of the lens was described 
by Curtis and associates,^ and cataractous changes m the lens with 
vascularization of the cornea were reported by Totter and Day,® 
Albanese and Buschke ^ and Buschke ® m rats on tryptophan-deficient 
diets 

During the past four years we have been studying the effects of vari- 
ous ammo acid-deficient diets on the growth, development, morphology 
of various body tissues and organs, endocrine glands andmervous sys- 
tem m rats Up to the present we have observed ocular involvement 
with diets deficient m tryptophan and valine 

Read at a meeting of the New York Society for Clinical Ophthalmology, 
May 7, 1945 

From the Department of Neuropathology, New York State Psychiatric Insti- 
tute and Hospital 

1 Buschke, W Dystrophic Cataracts and Their Relation to Other “Meta- 
bolic” Cataracts, Arch Ophth 30 751 (Dec ) 1943 

2 Curtis, P B , Hauge, S M , and Kraybill, H R The Nutritive Value 
of Certain Animal Protein Concentrates, J Nutrition 5 502, 1932 

3 Totter, J R , and Day, P L Cataract and Other Ocular Changes Result- 
ing from Tryptophane Deficiency, J Biol Chem 140 136, 1941 

4 (a) Albanese, A A , and Buschke, W On Cataract and Certain Other 
Manifestations of Tryptophane Deficiency in Rats, Science 95 584, 1942 (b) 

Albanese, A A Corneal Vascularization in Rats on Tryptophane Deficient Diets, 
ibid 101 619, 1945 

5 Buschke, W Classification of Experimental Cataracts in the Rat Recent 
Observations on Cataract Associated with Tryptophan Deficiency and with Some 
Other Experimental Conditions, Arch Ophth 30 735 (Dec ) 1943 
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In rats on a tryptophan-deficient diet we were able to confirm and 
to extend the observations of some of the aforementioned authors® 
In the present paper, particular attention will be paid to the develop- 
ment and the histologic character of the cataractous changes m the 
lens associated with this deficiency 

EXPERIMENTAL PROCEDURE 

In all, 89 young (45 to 55 Gm), adult (100 to 120 Gm ) and older (200 Gm ) 
albino rats of the Sherman strain, of the same litter and sex (male), were used 
in these experiments 

The animals were separated into four groups The first group of rats was 
fed a tryptophan-deficient diet as suggested by Albanese and co-workers except 
that (1) the vitamin mixture was administered according to the method of Riess 
and Block and (2) the salt fixture was prepared according to Huvell and 
associates ’’ 

The other three groups of rats, used as controls, were divided as follows 
Group 2 was fed the same tryptophan-deficient diet as the rats in group 1, 
modified only by the addition of synthetic tryptophan from the beginning of the 
experiments, group 3 was maintained on the tryptophan-deficient diet until defi- 
nite signs involving the ocular structures were apparent, and then synthetic 
tryptophan was added to the diet, group 4 was fed a standard normal diet for 
rats (Rockland’s rat pellets) to which hydrosoluble and liposolubic vitamins were 
added in the same amount and form 

Two additional control groups of rats fed with a tryptophan-deficient diet 
supplemented with excess of vitamin A and riboflavin, respectively, were also 
used These controls were intended to eliminate the possible influence of vitamin 
deficiencies in determining the cataractous changes 

The rats were killed wuth ether at various stages of the experimental investi- 
gation Some were maintained alive for about eighteen months and then killed 
However, some died unexpectedly Autopsy w'as performed immediately after 
death, and the tissues w'ere fixed by microinjection technic with a 5 per cent con- 
centration of solution of formaldehyde XJ S P in isotonic solution of sodium 
chloride or in 80 per cent alfohol For the histologic studies of the lens, pyroxylin 
embedding w'as used, and serial sections w’ere stained with hematoxylin and eosin, 
the Van Gieson stain and the Masson method 

EXPERIMENTAL OBSERVATIONS 

Most of the animals on tryptophan-deficient diets disclosed, m 
various degrees, arrest of growth, loss of body weight, changes in 
the general appearance (hunched posture), disappearance of the sub- 
cutaneous adipose tissue, pronounced pallor of the skin and visible 
mucosa, alteration of fur (thinning, fragmentation and alopecia), 
artophy of the gonads and, at times, yellowish coloring of the incisor 
teeth with alteration of the enamel 

6 Totter and Day® Albanese and Buschke Buschke® 

7 Details on diets wull be reported in a subsequent paper, dealing wuth histo- 
logic changes in various organs occurring with tryptophan-deficient diets 
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The ocular changes, in older of their appearance, may be described 
as follows Pronounced superficial vascularization of the cornea, at times 
followed by or associated with spectacle eyes The latter was character- 
ized by complete loss of fui on the eyelids and, to a less extent (fig 
lA), extreme edema and congestion of the eyelids (fig IB), con- 
juiictivitis, and the presence of catarihal and mucous secretion around 
the eyelids, causing at times adheience and complete occlusion of the 
eyelids (fig 1C) unless treated with a medicamentous or saline solution 
These changes appeared four to six weeks after the beginning of 
the experiments in the youngei animals (45 to 55 Gm ) 



Fig 1 — A and B, extreme edema of the eyelids and spectacle eyes , C, adher- 
ence and complete occlusion of the eyelids, due to catarrhal secretion, D, normal 
control rat 

In the more developed animals, weighing 100 to 120 Gm (at the 
beginning of the experiments), gradual 'development of opacities of 
the lens was noticed within five to eleven weeks after the beginning 
of the experiments (figs 2 and 3) 

During the lifetime of the animals Dr Isadore Givner examined all 
the eyes with the slit lamp, both before the rat was placed on the 
deficient diet and weekly thereafter In addition, the eyes were explored 
with the binocular loupe and with the ophthalmoscope for details of 
the fundus All eyes were dilated to the maximum with a 1 per cent 






FERRARO-ROIZIN— DEFICIENT DIETS 


335 


solution of homatropme bydiobiomide Opbtbalmoscopic examination 
levealed “some cataiactous changes,” at times involving only one eye 
and at others both, although alwa 3 >'s in vaiious degiees It seemed that 
the vai lability was not alone the expiession of individual susceptibility 



Fig 4 — Aj vacuolar degeneration of the lens fibers , B, section of the lens of 
a normal control rat Hematoxylm-eosin stain, medium power magnification 


to the pathologic piocess of lats of the same litter, inasmuch as variability 
was noticed in the e 3 ^es of the same animal when both were involved 
In general, approximately 65 to 70 pei cent of the animals disclosed 
\arious types and degrees of cataractous changes in the lens 
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Microscopic studies revealed that some of the earliei changes involved 
more frequently the cortex of the lens At this stage they consisted 
mostly of water splitting of the lens fibers and Aacuolar formations, 
\\hich at higher magnification A\ere seen clearly, usually within the 
fibers themselves (fig A A) The vacuoles weie often numerous and 
closely pressed together, so that the structuie resembled a threadlike 
alga or degenerating myelin m nerve fibeis 

At later stages seveiei morphologic changes, leading at times to 
complete degeneration and disintegration of the lenticular structures, 
weie observed These changes involved to diffeient dcgiees the various 
parts of the lens, such as the cortical, the peiinuclear or the nuclear, or 
various combinations of these (figs SA, B, C and D) While at times 



Fig S — A, B, C and D, cataractous changes involving, in various degrees, 
different parts of the lens, as desciibed in the te\t A and C, Van Gieson stain, 
B and D, hematoxjlm-eosin stain, low power magnification 


the morphologic alterations were distributed m layers, lamellas or more 
or less concentric or patchy formations (fig 6 A and B), m other 
instances complete disorganization and disruption of the histologic struc- 
ture were evident (fig 7 A and B) 

In group 3 the rats were maintained on a tryptophan-deficient diet 
until definite signs involving the various ocular structures were apparent, 
and then synthetic tryptophan w'^as added to the diet Within two 
to four weeks after administration of the synthetic tryptophan, gradual 
improvement in the general condition of the animal, new grow'th of fur in 
the alopecic areas, progressive gam in weight and slow increase in size 
of the gonads to an almost normal appearance were noted 
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the sht lamp showed that opacification was definitely less, and with the 
ophthalmoscope details of the fundi could be visuah/ed which could not 
be seen before the addition of synthetic tryptophan to the diet 



However, some of the more ad\anced cataractous changes (approxi- 
mately at the stage illustrated in figures 5, 6 and 7) did not react 
favorabl} In some cases the improvement was slight, and in others 
it did not occur at all In animals m which definite cataractous changes 
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Fig 8 — A, rat presenting the characteristic changes of general deficiency and 
spectacle eyes , B, the same animal five weeks after administration of synthetic 
tryptophan 



Fig 9 — A, animal presenting the general and ocular signs of trj'ptophan 
deficiency, B, the same rat five weeks after administration of synthetic trypto- 
phan, C, normal sibling, control animal 
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were allowed to develop for six to eight weeks, the addition of the 
tryptophan to the diet was without effect, and progression continued 
even when the dose of added tiyptophan was increased to twice, two and 
in 1 case to four times, the amount used with the control animals It 
is interesting to note that with the addition of tryptophan all other 
signs of tryptophan deficiency completely disappeared 

One animal was maintained on a tryptophan-deficient diet until it 
presented definite cataractous changes (conti oiled with ophthalmoscopic 
examination) foi a period of foui weeks, then tryptophan was added 
to the diet until the general condition and the ocular involvement 
definitely improved At that time the animal was put back on a trypto- 
phan-deficient diet until the signs of tijptophan deficiency reappeared 
These weie subsequently successfully treated except for the cataiactous 
changes Five times the lat was placed on a deficient diet, and five 
times recovery permitted the animal to see it through 

On one occasion the same animal was maintained on a tryptophan- 
deficient diet for thiee weeks, then, instead of tryptophan, another 
amino acid was added (rf/-lysine) to the deficient diet E\en double 
amounts (proportionally calculated) of this ammo acid did not result 
m beneficial effect, but soon after tryptophan was added to the diet 
impiorement was striking except foi the cataractous changes This 
animal, after a }ear of experimentation, presented extreme cataiactous 
changes of the lens, which finally remained stationary At that time 
tryptophan was added in double amount, and the rat \vas maintained on 
this unchanged diet for another year Dm mg this period the cataracts 
did not change visibly, and at the end of the second year the animal was 
killed Histologic studies indicated the presence of pronounced cata- 
ractous changes 

COMMENT 

Our experiments confirm, extend and complete some of the previous 
observations by Totter and Day,® Albanese and co-workers '**' and 
Buschke ® on rats maintained on tryptophan-deficient diets 

The ocular changes, m order of their appeal ance, may be desciibed 
thus 1 In younger animals f w eighing 45 to 55 Gm ) there appeared 
spectacle eyes, conjunctivitis, supeificial vascularization of the coinea and 
occasionally cataractous changes in the lens This gioup of animals 
did not resist for long on the deficient diet and generally died before 
presenting the more specific symptoms of tryptophan deficiency, notice- 
able to a greater degree m the next group 2 In more developed rats 
(weighing 100 to 120 Gm ) spectacle eyes rvere apparent at times, but 
less frequently and to a less pronounced degree than in younger group 
However, corneal vascularization and, particularly, various degrees of 
cataractous changes in the lens weie more constant The latter type 
of alteration was more fiequently noted in this group of rats than in 
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the first, or even the thud 3 In a third group, that of adult lats 
weighing 200 Gm at the beginning of the experiment, spectacle e>es 
and conjunctivitis weie only occasionally noted, whereas vascularization 
of the cornea was moi e commonly obsei ved 

We feel, therefore, that the cataiactous changes in the lens developed 
more frequently (in our stiain of lats) immediately before the rats 
leached the adult stage, when the young albino lats weighed approxi- 
mately 100 to 120 Gm at the initiation of the experiment 

Whether oi not any of the pathologic changes in the oculai structures 
just leported were caused primarily by the lack of tryptophan, or 
whethei they weie secondaiy to lesions elsewhere in the body, cannot 
be decided at present, since our histologic studies of all the other organs 
and endocrine glands aie not yet completed However, it is established 
that tryptophan is able t o prevent, impi ove and cure the general clinical, 
as well as some of the ocular, symptoms pioduced experimentally by 
tiyptophan-deficienr~diets These changes are of thm types (a) the 
earher-ones, chaiactenzed chiefly by water splitting of the lens fibers 
and vacuolation, changes which our expeiiments have established to 
be leversible under tryptophan treatment, and (b) the more advanced 
ones, leading to disorganization of the* stiucture of the lens, changes 
which seem to be irieversible t 

We feel that the clinical manifestations cannot be secondary to 
partial inanition or starvation or to a vitamin deficiency because control 
animals m partial starvation and supplied with the same amount of 
hydiosoluble and liposoluble vitamins as those used with tryptophan- 
deficient animals did not present any of the aforementioned pathologic 
changes 

Furthei comparative clinicopathologic studies may enlighten us con- 
cerning the important question whether any of the experimental oculai 
alteiations described have any relation to similar changes observed in 
pathologic conditions in man 
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OCULAR CHANGES IN RATS ON DIETS DEFICIENT IN 

AMINO ACIDS 

II Corneal Dystrophy Due to Valine Deficiency 
ARMANDO FERRARO, MD 
LEON ROIZIN, MD 

AND ' 

ISADORE GIVNER, MD 

With the Technical Assistance of Morgon Worthy 
NEW YORK 

/^SBORNE and MendeP were among the fust imestigatois to 
demonstrate evpei imentall) tliat some ammo acids, although 
lequned onl} m a minimum amount, aie essential to the life and develop- 
ment of animals Their expeiiments were latei conhimed b) vaiious 
authois, paiticularly Rose- and co-woikeis^ who established more 
definitely that of the tw'ent3-two most impoitant amino acids ten are 
absolutely essential to giowung animals and eight are necessary for 
the maintenance of the nitiogen equilibrium in adult man However, 
not enough attention was paid to possible structural involvement of 
the various tissues and organs in the absence of the specific ammo 
acids In more recent papers,t'^lbanese and co-w'orkers,"* Buschke, “ 

Read at a meeting of the New York Society for Clinical Ophthilmologj, 
March 4, 1946 

From the Department of Neuropathology, New York State Psvclnatnc Insti- 
tute and Hospital 

1 Osborne, T B, and Mendel, L B Ammo Acids in Nutrition and Growth, 
J Biol Chem 17 325, 1914 

2 Rose, W C The Significance of Amino Acids in Nutrition, in Harvey 
Lectures, 1934-1935, Baltimore, Williams & Wilkins Company, 1935, rol 49, p 65 

3 Womack, M , and Rose, W C The Relation of Leucine, Isoleucme and 
Norleucine to Growdh, J Biol Chem 116 381, 1936 McCoy, R H , and Rose, 
W C The Relation of Gljcme and Serine to Grow'th, ibid 117 581, 1937 
Gunther, K J , and Rose, W C The Relation of Alanine to Growth, ibid 123 
39, 1937 Rose, W C , and Rice, E E The Significance of the Ammo Acids 
in Canine Nutrition, Science 90 186, 1937 

4 (a) Albanese, A A , Holt, L E, Jr , Kajdi, C N, and Frankston, J E 

Observation on T ryptophane Deficiency Rats Clinical and Morphological Changes 
in the Blood, J Biol Chem 148 299, 1943 (b) Albanese, A A , Randall, R M , 

and Holt, L E , Jr The Effect of Tryptophane Deficiency on Reproduction, 
Science 97 312, 1943 

(Footnotes continued on next fiage) 
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Maun and associates® and we ^ leported various stiuctural changes 
associated with diets deficient in tryptophan,® lysine, phenylalanine,®® 
leucine ®*^ and histidine 

In the repoit on lats maintained on tiyptophan-deficient diets,'*' two 
of us (A F and L R ) discussed certain geneial structuial changes, 
particulaily of the ocular tissues, among which the most important 
weie vaiious cataractous changes of the lens and supeificial vasculariza- 
tion of the cornea 

In this piehminaiy communication, we wish to report observations 
on rats i eared on a vahne-deficient diet A detailed report of the diets, 
general clinical obseivations and histologic changes in othei organs and 
their 1 elation to othei dietaiy deficiencies will be given in a subsequent 
paper 

EXPERIMENTAL PROCEDURE 

In this investigation, 12 albino rats of the Sherman stiaiii were used, 6 of them 
weighed 100 Gm each, the other 6, 200 Gm each All the animals were of the 
male sex, were selected from the same litter and were of the same age and approx- 
imate weight ^ 

The diets consisted of a completely synthetic mixture of all the essential ammo 
acids, as described by Rose and Epstein, except for the vitamin mixtures, which 
were freshly prepared 

There were three control gioups of animals (a) animals reared on the same 
synthetic amino acid-deficient diet, to which valine was added from the beginning 
of the experiment, (b) animals which were maintained on the same valine-deficient 
diet until definite structural changes appeared, at which stage valine was added 
to the diet for the purpose of studying the reversibility of the structural changes , 
(c) rats maintained on a normal diet (Rockland’s rat pellets) supplemented with 
the same mixture of vitamins 

All four groups of rats (the deficiency group and the three control groups) 
were fed ad libitum except that in the deficiency group some of the animals were 
fed artificially toward the end of the experimental stage in order to prolong their 
life as long as possible 

The duration of the experiments was from two and a half to four and a half 
months 

The changes m the cornea were observed with the aid of the biomicroscope 
The animals were killed at various stages of the experimental investigations 
Some eyes were fixed m a 5 per cent concentration of solution of formaldehyde 

5 Buschke, W Classification of Experimental Cataracts m the Rat Recent 
Observations on Cataract Associated with Tryptophane Deficiency and with Some 
Other Experimental Conditions, Arch Ophtli 30 735 (Dec ) 1943 , Dystrophic 
Cataracts and Their Relation to Other Metabolic Cataracts, ibid 30 751 
(Dec) 1943 

6 klaun, kl D , Cahill, W M , and Davis, R M Morphologic Studies of 
Rats Deprived of Essential Ammo Acids (a) I Phenylalanine, Arch Path 39 
294 (May) 1945, (b) II Leucine, ibid 40 173 (Sept) 1945, (c) III Histidine, 
ibid 41 25 (Jan) 1946 

7 Ferraro, A , and Roizin, L Ocular Involvement m Rats on Diets Defici- 
ent m Ammo Acids I Tryptophan, Arch Ophth , this issue, p 331 

8 Albanese and others ^ Buschke ** Ferraro and Roizin " 
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U S P m isotonic solution of sodium chloride , the others were fixed dircetb in 80 
per cent alcohol and embedded in pvroxjlin Hematoxjlin and eosin and the Van 
Gieson and Masson trichrome stains were used for the histologic studies 

CLINICAL OBSLRVATIONS 

Two weeks from the beginning of the expenments the gioup of 
animals on valine-deficient diets began to lose weight The external 
appearance and the general condition of the body changed pi ogi cssivel} 
Biiefly, these changes consisted in modification of the fur (changes of 
color and tailing oft), easy fatigabiht)^ pallor of the skin and visible 
mucosa, hunched postuie and disappeaiance of the subcutaneous fat 
tissue, in w^alkmg the majoiit}’^ of animals disclosed instability and inco- 
ordination of movements and, at times, loss of equilibrium, resulting in 



Fig 1 — A and B, opacities of the cornea, C and D, normal appearance of the 
cornea in siblings of control rats 

falling They also often disclosed a tendency to rotate in a circular 
manner and to extend the head in an upw'ard vertical direction 

Clinically, the first ocular changes w^ere noticed four and a half to 
five weeks after the beginning of the experiments They consisted in 
a progressive lack of luster of the cornea followed by loss of transparency, 
due to edema and, as the condition progressed, by dryness of the cornea, 
involving chiefly the mterpalpebral area (fig 1) 

In 1 case bullous keratitis developed m the mterpalpebral portion, 
wath edema of a mild degree involving the remaining cornea The 
vascularization started as an arcade at the periphery and was consistently 
deep 
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In advanced stages the corneal epithelium took on a dryness sug- 
gestive of xerosis, with desquamation of the superficial layers The 
lens showed only slight changes, never sufficient to interfere with 
ophthalmoscopic studies The changes were mostly water splitting and 



Fig 2 — A and B, edema and early degenerative changes in the epithelial cells 
of the superficial layers of the cornea, C, normal histologic appearance of the 
cornea, of the control rat A and C, hematoxylm-eosin stain, B, Van Gieson 
stain, low power magnification 

vacuolation in the anterior and the posterior cortex The rest of the 
ophthalmologic studies showed a normal condition 
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MICROSCOPIC STUDIES 

Histologically, in the eaily stages of valme dehcienc), edema and 
degeneration of the epithelial cells of the supeificial layeis of the coinea 
was noticed (fig 2 A and B) 

In more advanced stages the alterations were moie pionounced, 
consisting of a more intense edema, severe degeneration of the various 



epithelial cells, vacuolation of the protoplasm, displacement of the 
nucleus and, in certain areas, irregular stratification of the superficial 
la}eis, kei atmization and exfoliation (fig 3 A, B and C) These struc- 
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tuial changes, although apparent mostly in the superficial layeis of the 
cornea, at times involved also the basal epithelial laj er, which m certain 
areas appealed completely disoiganized 

In severer conditions all epithelial la} ers appeared almost completely 
disorganized and keiatmized (fig 4 A) and the tissue appeared corni- 
fied, with almost no signs of cellulai sti uctures In other instances only 



Fig 5 — A, vascularization of the cornea, low power magnification D and C, 
vacuolation of the cortical region of the lens, medium power magnification A and 
B, hematoxylm-eosin stain, C, Van Geison stain 


shadow cells and some debris of disintegrated nuclei and cellular ele- 
ments indicated the site of previous normal structures (fig 4 B) 

In addition, intense congestion and occasional diapedesis of the 
morphologic elements of the blood were detected Prolifeiation of the 
blood vessels was also conspicuous (fig 5 A) Occasional slight peri- 
vascular leaction of blood vessels of the surrounding stroma with mono- 
nuclear cells was encountered 
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In 1 lat slight involvement of the lens was detected It consisted 
mainly in vacuolation of the coitical legion of the lens (fig SB and C) 
It nevei progiessed beyond this stage, in contiast to animals on tiypto- 





Fig 6 — Less altered corneal structure, approaching a near-normal appearance, 
occasional presence of narrowed and mostly empty blood vessels (C) A, Masson 
trichrome stain, B, Van Gieson stain, C, hematoxylin-eosin stain Medium power 
magnification 
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phan-deficient diets, in -which the process continued until complete 
cataractous changes of the lens had taken place 

Shortty after administration of the S 3 'nthetic -valine to the animals 
on the valme-deficient diet in which corneal changes were noticed clin- 
ically, the edema gradually disappeared and the cornea assumed its nor- 
mal transparency The blood vessels of the cornea nai rowed and veie 
finally empty of blood cells At the same time, the general appearance 
and nutrition of the animals giadually improved Of these animals, 
1 vas killed five weeks and the other seven weeks after administration 
of the synthetic valine Histologicall}', the structure of the coinea was 
much less altered, appioaching a neai -normal appearance (fig 6 A 
and B) Here and there dilated blood vessels were still visible, but 
empty (fig 6 C) 

COMMnXT 

Structural involvement of the ocular tissues in rats receiving ammo 
acid-deficient diets was reported for the fiist time by Curtis, Hauge 
and Kiaybill,“ in 1932, and later (1941) b) Totter and Day,’° who 
recorded the occurrence of cataract m tryptophan-deficient rats Moie 
recently Albanese and co-workers,'*' Buschke® and we' confirmed these 
observations while extending the m\ estigation 

^In 1939 Rose and Epstein reported on the dietary indispensability 
valine in rats In their experiments these authors noted that the 
rats deprived of valine manifested peculiar symptoms, consisting par- 
ticularly of extreme sensitiveness to touch, marked lack of coordination 
in movements, staggering gait and frequently “rotatory motion” in a 
clockwise or a counterclockwuse direction Whether this particular 
s) ndrome followung valine deficienc) is associated w ith specific lesions 
of the nerx’^ous system has not \et been determined 

In 1945 we repeated Rose’s experiments (with minor modifica- 
tions) with the purpose of investigating the possible structural mvohe- 
ment of various oigans and tissues, particularly that of the central and 
peripheial nervous systems In these experiments w'e were able to 
confirm Rose’s^’- clinical obser^atlons in addition, w'-e noted the ocular 
alterations wdiich aie the subject of this discussion 

As already mentioned, the morphologic changes m the oculai struc- 
tures m rats on valine-deficient diets consist mainly m a dystrophic 
change in the cornea as expressed by edema , various degrees of degen- 
eration, chiefly of “the superficial lajers, hyperplasia of the epithelial 

9 Curtis, P B , Hauge, S M , and Kravbill, H R The Nutritive Value of 
Certain Animal Protein Concentrates, J Nutrition 5 502, 1932 

10 Totter, J R, and Da\, P L Cataract and Other Ocular Changes Result- 
ing from Tryptophane Deficieno’-, J Biol Chem 140 136, 1941 

11 Rose, W C, and Epstein, S H The Dietary Indispensabihty of Valine 
J Biol Chem 127 677, 1939 
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elements, and, in the moie piogiessed stages, complete keiatmization 
of the coinea Although these histologic changes weie frequently more 
pionounced m the superficial layeis, they involved also the deepei 
tissues In addition, theie weie pronounced deep vascularization of 
the coi nea and slight vacuolation of the coi tical region of the lens The 
last two changes diffei dislmctl} from those obseived in the rats on a 
tiyptophan-deficiency diet (a) In the lats given the valine-deficient 
diet involvement of the lens nevei piogressed beyond the stage of initial 
vacuolation of the coitex, whcieas m the rats given the tryptophan- 
deficient diet the progression was usually gradual until a more oi less 
complete cataiactous change m the whole lens had taken place, (b) 
in the lats on the tryptophan-deficient diet the vascularization of the 
cornea was supeificial, wheieas in the lat on the vahne-deficient diet it 
was of deepei distnbution 

Whethei or not the corneal dystiophy is caused piimaiily by the 
lack of valine or is secondary to other metabolic disorders i elated to 
lesions elsewhere in the body cannot be decided at -present, owing to 
the incompleteness of our histologic studies of the other tissues and 
oigans Howevei, it is ceitam that valine is able to prevent, produce 
impiovement m and cure the ocular symptoms produced experimentally 
in rats with valine-deficient diets 

The oculai involvement cannot be secondary to inanition or other 
dietaiy factors of the synthetic diets used, because the control animals 
given the same synthetic diet with the addition of valine, and living 
under the same experimental conditions, did not disclose any ocular 
changes 

It IS interesting to mention that duiing the preparation of this paper 
Maun, Cahill and Davis repoited structuial alterations in various 
tissues and organs in lats maintained for ti\ enty-eight days on diets 
deficient in leucine and histidine The oculai involvement consisted in 
“thinning and stratification” of the corneal epithelium with keratiniza- 
tion of the surface The substantia propiia appeared thickened, but the 
structuial pattern was well preserved The vessels immediately beneath 
the corneal epithelium were dilated and prominent, and in a few instances 
scatteied leukocytes were present in the perivascular tissue The stiuc- 
ture of the rest of the eye was noimal 

That ocular changes associated with a valine-deficient diet did not 
attract the attention of other investigators may be due to the fact that 
our animals were maintained alive for a longer period, owing to forced 
nutrition at the stage when the animals were disinclined to eat spon- 
taneously A longer duration of the deficiency may have brought about 
advanced, and thus more noticeable, ocular changes 
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CONCLUSION 

^ In rats maintained on a valine-deficient diet changes develop in the 
cornea, in addition to general changes and structural alterations in other 
organs, which are still the subject of microscopic studies The corneal 
changes seem to be the result of edema and piogressive degeneration, 
leading graduall}’’ to keratimzation and disorganization of the epithelial 
structure of the coinea These changes are geneially encountered in 
the mterpalpebial space In addition, pronounced deep ^ asculanzation 
of the cornea is observed Slight changes in the lens, characterized 
chiefly by Aacuolation of the coitex, are only occasionally noted 

These stiuctuial changes in the e3'e appear to be reversible (if treated 
m time), as demonstrated bj' notable improvement following the admin- 
istration of synthetic valine to the animals on a vahne-deficient diet 
The corneal changes appear as the most prominent feature of the 
ocular involvement At the piesent stage of investigation we feel justi 
fied m naming the corneal change “nutritional corneal djstroph) ” 

ISO East Ninety-Third Street 
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CATARACT COMPLICATING GLAUCOMA 


BERNARD SAMUELS, MD 
NEW YORK 

C LINICALIIY, cataiactous lenses aie encountered almost legularly 
in eyes with absolute glaucoma, especially those that are already 
aged The symptoms of glaucoma and of cataiact may merge into 
one anothei Cataiact m a glaucomatous eye pi ogresses, no matter 
whether the tension has been kept down by a miotic oi by opeiation 
The present papei, on cataract complicating glaucoma, is the sixth, 
and last, of a survey undertaken to lecoid all micioscopic changes 
that can possibly take place in the lens as a lesult of lesions in other 
structures of the globe The papei s aheady published dealt with 
cataracts associated with ulcers of the coinea,’- scars of the cornea,” 
iridocyclitis,® detachment of the i etina ^ and malignant tumors ° In 
these five papei s, 154 cases of complicated cataract were studied and, 
as occasion arose, the influence of glaucoma as a secondaiy factoi m 
the production of the cataracts was discussed To this extensive and 
varied material are now added 31 cases of cataiact that was believed 
to have been caused by glaucoma This makes a total of 185 cases, 
illustrated with 61 drawings Twenty of the 31 cases of the piesent 
paper represent primary glaucoma, mostly in the absolute stage The 
remaining 11 cases represent secondary glaucoma The effects of 
increased tension on parts of the eye othei than the lens will be con- 
sidered first 

THE RETINA 

It was a striking fact that the i etina in no less than one-half the 
cases of primary glaucoma showed a large amount of hemoiihage, often 

Read at the Eighty-Second Annual Meeting of the American Ophthalmological 
Society, San Francisco, July 26, 1946 
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2 Samuels, B Cataract Complicating Corneal Scars After Perforating 
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Ophth Soc 41 262-272, 1943 

4 Samuels, B Complicated Cataract Associated with Spontaneous Detach- 
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5 Samuels, B Cataract Associated with Intraocular Tumors, Arch Ophth 
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extending beyond the equator It was evident that the inteiference 
with the venous circulation and the glaucoma were closely connected 
In no instance could it be decided \\hethei glaucoma had led to an 
obstiuction in the venous outflow or whether an impediment in the 
latter had led to glaucoma It is known that m cases of advanced glau- 
coma the sclciosed letinal aiteiy may press on the letinal vein in the 
hiatus on the posterior suiface of the lamina cribiosa The different 
stages of interference with the letmal circulation deteimine the appear- 
ance of the fundus Vaiicosities and newlv foimed blood lessels near 
the papilla indicate that theie is incomplete interference vith the venous 
outflow These are signs that \\ain against operative intervention, 
because hemorihage may take place from the thm-walled vessels and 
also because abnormal blood vessels in any part indicate a generally 
poor state of the whole globe Massive hemorrhages following com- 
plete occlusion of the central vein aie familiar to all In 1 case of 
secondar) glaucoma m this senes, diagnosed in life as thrombosis of the 
central vein, the effects of occlusion of the vein on the general circulation, 
and indirectl} on the lens w'eie clearly showm The patient w'as 74 
years old The retina w'as hemorrhagic and atrophic The shallow' 
anterior chamber was filled w'lth blood, and a hematogenous membrane 
covered the ms The cataract was belie\ed to have been hastened to 
matuiity by toxins from decomposing led blood cells m the anteiior 
zone A rare clinical picture in absolute glaucoma is that m w'hich no 
blood ^essels, or only a few' attenuated ones, are visible, ow'ing to 
endarteiitis obliteians m the mam retinal aitei} 

THE IRIS 

The state of a glaucomatous globe may be ascei tamed by a study 
of the anterior part of the uvea As examples of hopeless conditions 
the specimens show'ed neciosis of the ins, pathologic ectropion of the 
uvea and shrinkage of the whole iiis In 8 ‘cases blood vessels on 
the anterior surface of the ins, w'hich are meiely endothelial tubes that 
rupture easil}', even from a paracentesis, spoke against operative pro- 
cedures 

THE CILIARY BODY 

In practicall}' all cases atiophy of the ciliary body w'as noted, and 
always without membrane on the surface w'hich w'ould have impeded 
the secretion of the aqueous Atrophy of the ciliary bod)' is commonly 
attributed to insufficient blood supply and altered metabolism Necrosis 
of the ciliary processes, so frequently recoided m the paper on cataract 
associated Avith intraocular tumors, was larely seen, proving that in 
cases of absolute glaucoma from necrotic tumor the necrosis is the 
effect of toxins 
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CONDITION OF THE VARIOUS STRUCTURES OF THE LENS 

The Capsule — In a majoiity of the cases the capsule showed no 
folds In 1 case deep folds weie piesent, the result of contraction 
on the pait of an anteiioi capsular cataiact and a pupillary membiane 
The fact that theie was deep keiatitis made it likely that the develop- 
ment of cataract had been hastened by iiitis following an opeiation 
In shoit, absence of folds in the capsule was considered to be typical 
and chaiactenstic of the lens in cases of glaucoma 

Stiictly speaking, 1 of the cases of absolute glaucoma (fig 6) 
did not belong to the piesent suivey, but because it showed the dangei 
of touching the tense capsule in a glaucomatous eye it was included 
Six weeks prior to enucleation the lens had been punctured by the 
needle of a syiinge in an attempt to withdraw aqueous The capsule 
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Fig 1 — Hemorrhagic glaucoma in the eye of a man aged 54 Most of the 
lens, including the germinal zone, was in order At PU the pupillary area is 
'filled out by blood and fine pigment particles The ins (/) is entirely necrotic, 
and the pigment epithelium (P) is broken down At the pupillary border (P) a 
mass of nuclei (A) from desquamated cells appears under the capsule (C) in the 
liquefied cortex To the left there are two buds of cells suggesting giant cells (G), 
which are due to localized proliferation of the capsqlar epithelium Between 
(G) and (N) the epithelium is irregular and only acquires a normal appearance 
to the left of the picture In the deeper zone there are two cavities, containing 
a brownish substance 

was absent over the entire anterior surface of the lens, having been 
stroked back by a mass of escaping and expanding lens matter In 
nonglaucomatous globes a small rent m the capsule causes it to retract a 
little and to be thrown into folds, but, here, from the tiniest puck an 
enormous opening in the capsule developed to make way for the escape 
of expanding lens substance Postoperative spontaneous rupture of the 
distended capsule is known to occur in cases of glaucoma when the lens 
is tilted and presents itself in the wound 
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The Eptf helium — Concuirent with the smooth, and even ovet lying, 
capsule, the epithelium was as a rule well prescived, accounting {oi the 
rarity of an anteiioi polar cataract associated with glaucoma In 1 
instance (fig 1) glaucoma had caused necrosis of the pupillary zone 
of the ms and this, in turn, neciosis of the underlying subcapsular 
epithelium The epithelium adjoining the necrotic area proliferated in 
an efifoit to lepair the damage Prevented from doing this, it grew 
back on itself, forming a tuft of cells Apparently, the subcapsular 
epithelium has the property of repairing defects similar to that of the 
endothelium of the coi nea It is not uncommon to see at the margin of a 
defect in the endothelium on Descemet’s membiane a clump of cells 
which may be so large as to be visible with the naked eye Such a 
foimation may bieak oft and float in the aqueous, oi it may attach itself 



Flo 2 — The eye of a man aged 47 An iridectomy for glaucoma had been 
performed three months before enucleation The wound gapes and is outlined 
by a layer of pigment The o\erlying conjunctiva is swollen and cj'stic (0) On 
both sides the thin and compressed iris lies against the cornea The anterior 
chamber is abolished, the slitlikc opening being an artefact The vitreous (V) 
has pressed the lens forward, causing the posterior surface to be less convex 
than the anterior — the reverse of normal The ciliary body is atrophic and com- 
pressed A ciliary process is drawn into the wound 


to the ins and form an island of endothelial cells In a similar way, the 
subcapsular epithelium may proliferate at the margin of a defect and 
form a nodule, which may cling to the capsule or float in the liquefied 
cortex 

The Germinal Zone — The germinal zone, like the subcapsular 
epithelium, was not as a lule greatly damaged Several times it was 
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Fig 3 — Detail of figure 2 taken from the flat part of the ciliary body (C) 
Sharp folds of the anterior limiting layer of the vitreous (F) project into the 
spaces between the zonular fibers (2) 



Fig 4 — The eye of a man aged 66 Absolute glaucoma had led to shrinkage 
of the ins and formation of a membrane on it In the drawing, the lenticular 
changes are minute and are restricted to the equator They consist of a row of 
small vacuoles (F), which bisect the germinal zone, leaving intact lens fibers, with 
their nuclei on either side 
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absent on one side but pieserved on the other, just as the ciharj^ body 
may be atrophic in one sector and normal in the others 

Vesicidai Cells — Vesicular cells, when piesent, were noted only in 
small amounts The scaicity of these cells ^\as explained by the fact 
that in this glaucomatous gioup the cataiacts were never as fai ad\anced 
as m the cases of iridocyclitis and detachment of the letina, m which 
vesicular cells were numeious and chaiacteiistic 

The Lens Substance — Disintegiation and liquefaction of the lens 
substance, so fi equently noted in the cataracts desci ibed in the previous 
papeis, weie seldom observed and therefore were not considered 
characteristic of glaucomatous cataract In fact, in most instances the 
damage to the lens substance was relatively insignificant Shrinkage of 
lens and folds in the capsule were lare and could always be explained 
by a condition other than inci cased tension A shi unken lens would be 



Fig 5 — To the left are shown traces of the scar from an operation, partially 
permeated with blood The caMty is lined with ins pigment A thin, pigmented 
layer, all that remains of the ins, lines the internal sulcus of the sclera A few 
red blood cells he against the flat part of the ciliary body, and a few are seen in 
the recessus hyaloideocapsularis (R), which opens in the normal direction laterally 
Practically no change can be recognized in the lens in spite of a clinical history 
of opacity and discoloration 


antagonistic to increase of tension, and a totally disintegrated lens 
would seemingly lead to shrinkage 

Vacuolation of Lens Fiheis — A system of vacuoles was a frequent 
observation in the subcapsulai substance of tbe lens in these glaucomatous 
eyes, originating m a disintegration of the lamellas (fig 4) The 
starting point of a system was near the pupillary margin of the iris, 
extending from here equatorially to the point whei e the capsular epithe- 
lium turns inward to form the germinal whorl At the start the vacuoles 
weie small, but before they disappeared they became larger and more 
conspicuous When the system of vacuoles was nariow it usually split 
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the geiniinal zone into two paits, an innei and an outei , but when it 
^^as bioad it entirely leplaced the inner layeis of the geiminal zone, 
leaving a nariow stiip of nuclei to the outside These vacuoles were 
geneially more supeificial than those seen in senile cataiact 

Fi agmentation of Lens Fiheis — Beaiing a special i elation to the 
system of vacuoles, but diflei ent f i om them, was a peculiar f oi m of frag- 
mentation of the fibei s, seen in the subcortical layei , to the mnei side of 
the geimmal cells, m 2 cases (figs 8 and 10) This layei has normally a 
homogeneous appearance, but m these 2 instances the fibei s were frag- 
mented into small oblong units, sharply separated fiom one anothei 
A fiber was nevei involved m its entiie length In a histologic sense, 
the fragmentation was similar to that seen m degenerating neive fibei 
sheaths of the optic neive with the Weigeit method of staining This 
similarity led to the conclusion that this pictuie was not an aitefact but 



Fig 6 — The eye of a man aged 42 was enucleated because of absolute glau- 
coma The anterior chamber is shallow, and the filtration angle is obliterated 
The ins is partially necrotic and contains numerous pigmented cells which have 
migiated into it To the left the swollen pupillary maigin of the ins is adherent 
to the lens and the underlying pigment layer is dissolved The ciliary body is 
somewhat swollen, and the processes touch the root of the ins on both sides and 
press It against the cornea The vitreous {V) is homogeneous Its anterior 
limiting layer bulges forward into the circumlental space much farther than 
normal, especially on the left side, where it touches the ciliary processes over a 
broad area 


repi esented a stage m the formation of senile cataract In all pi obabihty , 
inciease in tension had little to do with it, otherwise, it would have been 
encountered before in the many lenses examined 

Disci epancy Between Chmeal and Pathologic Changes — One case of 
primary glaucoma was especially important in that clinically so much 
was seen, yet histologically so little A yellowish white cataract was 
visible through a wide coloboma in the ms Microscopic study showed 
only a scattering of cells in the posterior cortical layers (fig 5), which 
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certainly could not have given the appearance of a “yellowish white 
cataiact” Probably imbibition of fluid caused a change in the refractive 
index of the lens fibers without actually altering them Unfoi innately, 
such edema cannot be demonstrated in stained prepaiations In life, 
edema in the cornea may occur after injury, causing it to take on a 
whitish hue, which disappeais in time — proof that no essential damage 
was done to the lamellas Similarly, the lens in diabetes may become 
whitish and swollen and with insulin lieatment icturn to normal 

Occasionally a patient with a mature cataract is able to count fingers 
at se\eral feet Better known is the fact that in a case of glaucoma 





Fig 7 — Detail of figure 2 At one place the capsule is separated from the 
germinal zone by an artefact, due to traction by the zonular fibers The germinal 
zone (Z) IS but little changed Bordering its inner surface a row of small vacu- 
oles (F) extends forward, gradually approaching the surface until it becomes 
subcapsular The vacuolation is different from the fragmentation shown in figure 8 


with a totally excavated neive head the patient may have good cential 
vision, although the field is lestricted Interesting from this standpoint 
was the case of a woman aged 48 with absolute glaucoma of twelve 
months’ duration In spite of an almost total cataract and a deeply 
excavated nerve head, filled out with organized blood clot, the patient 
could discern hand movements at 2 feet (30 cm ) 
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Sise of the Lens — Although most of the lenses were in a swollen 
state, they were seldom much enlarged However, the measurements of 
a lens in a slide are uncertain, fii st, because the fixation may cause it to 
shrink oi swell according to the fixation used, and, second, because one 
IS seldom sure that the section has been taken from the tiue meridian, 
and not from the slanting suiface 

The Cncwnlenfal Space — The measuiements of the ciicumlental 
space, like those of the lens, were unsatisfactoiy because the width of the 
space IS influenced by the way the section is cut and by the fixation fluid 
used For instance, an eccentiic cut thiough the lens pioduces an 
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Fig 8 — The eye of a man aged 76 which had had absolute glaucoma for four 
years and six months before enucleation The germinal zone (Z) is normal To 
its inner side, in the subcortical region, files of fragmented zonular fibers are 
seen They are not in the form of droplets, but are cylindnc bodies, separated 
from one another by irregular oblique lines 


oblique section through the circumlental space and causes the latter to 
appear broader Slight artificial detachment, due to shrinkage, may 
cause the processes to appioach the lens There was only 1 case in 
which the ciLary piocesses came into actual contact with the equator of 
the lens, and in this case they were extiemely swollen 

Position of the Lens — ’There was 1 example of the effect of a swollen 
and hardened vitreous on the lens after the glaucomatous globe had been 
opened (figs 2 and 3) The patient was 47 years old Thiee months 
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before the enucleation an iridectomy was performed to relieve the tension 
The wound was eclatic, and the lens was piesscd foiwaid, completely 
occupying the corneal cavit}' and molded to its contour The cihar}’ 
body was compressed by the vitieous, wduch bulged fai forw'ard into the 
circumlental space As a complication followung a filteiing opeiation, 
this eye was thrown into a condition Knowm as malignant glaucoma 
By this teim some suigeons designate cases in which, aftci an operation, 
a glaucomatous e}e (glaucoma simplex) which has never showm inflam- 
matory symptoms becomes haider than it w'as before and is inflamed 
It makes little difference whethei the opciation is an iridectomy, a 
Lagiange opeiation (sclcrectom)^ w'lth scissors) or an Elliot sclerectomy 
wuth trephining The anterioi chamber remains abolished, and the 
wound may gape There is se\eic pain, wduch is worse at night The 
most disagreeable feature is that it is impossible to restore the anteiior 
chamber or to low'ei the tension or icliere the inflammation One can- 



Fig 9 — An e 3 "e witli absolute glaucoim The lens is disorganircd and pressed 
against the coipea, which is bare of endothelium The capsule of the lens (Z-) 
ends a short distance in front of the equator Anteriorlj tlierc is not a trace of 
the capsule The ciliary bodj on both sides is atrophic 

not foietell the tendency of glaucoma simplex to develop into postopera- 
tive glaucoma mahgnum If this happens to one eye, an operation on 
the other eye is likely to be follow^ed b} the same complication, indicating 
that there is a constitutional inclination 

It IS generally thought that malignant glaucoma, paiticularl}'’ since 
the lens is sometimes tilted into the wound, is ahvays caused by a sub- 
choroidal hemorihage In this senes there w'eie 2 cases of postoperative 
malignant glaucoma winch were evidently caused b}'' nonexpulsn e sub- 
choroidal hemorrhage On the other hand, there weie 2 cases in wduch 
the choroid w^as not detached Here the cause of the malignant post- 
operative attack was certainly pressure from a swollen and hardened 
vitreous body A theory as to the cause of primary glaucoma is that 
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fiist the pupil dilates and then the ciliary body becomes hypereniic from 
disturbance in ciiculation This theoiy fails to explain the anatomic 
observations m the cases included m this paper, m which the ciliaiy pro- 
cesses weie compressed against themselves oi weie pushed far forwaid 
Hyperemia alone could not have displaced these processes This was 
certainly the mechanical lesult of an expanded and hardened vitieous 



Fig 10 — An eye with absolute glaucoma 

(A) The fine filament detached from the cornea represents a coating of red 
blood corpuscles The ins is necrotic (J?) The lens is bioken up and swollen 

(B) The iris (/) is shadowlike, containing but a few nuclei A row of red 
blood cells outlines the anteiior limiting layer The sphincter muscle is gone, and 
in its place are a few empty endothelial tubes The desquamated pigment layer 
IS gathered into a large black mass The capsular epithelium (E) is normal 
Beneath it, at (N), loose nuclei derived from desquamated cells he in decayed lens 
matter In the lens substance are many slits, debris and globules 

(C) At the equator (E) the lens capsule is detached The thickened endothelium 
IS an artefact The germinal zone is partially preserved Posteriorly, at (G), there 
IS a gioup of pathologically pioliferated germinal cells, which resembles a giant 
cell The lens substance (S) js broken up At (F) a bioad zone of fragmented 
lens fibers stands out conspicuoush’- 
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The effect of a swollen vitreous on the recessus hyaloideocapsularis 
was interesting (figs 6 and 7) Normally, the triangular space external 
to the hyaloid ligament faces laterally, but here it faces anteriorly 
because of the great bulge of the anteiior limiting layer of the vitreous 
Also, normally the limiting la)'er presses so lightly on the zonular system 
as to piotrude but slightly between the diffeicnt fibers Figures 2 and 3 
show the anterior limiting la^'er so strongly compressed between the 
fibers over the flat part of the cihai}' body as to be sharply fluted, causing 
the fibers to be embedded in deep furiows Such an anangement is 
possible only when the vitieous, because of increased volume, causes 
sliong pressure in all directions 
• 

GENERAL COMMENT 

As opacities m the lens of a glaucomatous eye are almost sure to 
mciease, their piesence forms a deciding factor in the type of opeiation 
to be selected for reducing the tension Clinical and pathologic experi- 
ence prompts me to warn against two operations An extensive 
cyclodialysis frequentl}^ favois the more rapid development of the 
cataiact and not raiely leads to insidious iritis, which is hard to counter- 
act because atropine must be used cautiousl}' As to trephining, after 
such an opeiation the ciliary processes are often fixed to the scar and 
when, in the exti action of a cataract, they are cut through an extensive 
hemorrhage is apt to ensue, followed by a membranous formation, and 
possibly by sympathetic ophthalmia 

To differentiate between failing vision due to progressive cataract 
and failing vision due to progressive glaucoma, it is imperative that the 
tension be recorded and the fields be plotted fiom the lery slait of the 
tieatment If an eye has alieady been opeiated on for the relief of 
glaucoma, and it is considered desirable further to reduce the tension 
by extracting the cataractous lens, it is well to remember that a glaucom- 
atous eye, once operated on, will stand a tension of about 30 mm , 
taken with a Schiptz tonometer, bettei than an eye with the same tension 
which has not been operated on Finally, a glaucomatous e 3 "e after 
operation is not very subject to an acute attack, whereas an eye not 
operated on stands always under the menance of such an attack 

57 West Fiftj -Seventh Street 



TREATMENT OF SUBCHOROIDAL HEMORRHAGE BY 
POSTERIOR SCLEROTOMY 

PETER A DUEHR, MD 

AND 

CLIFFORD D HOGENSON, MD 
MADISON, WIS 

I N 1915 Verhoeff ^ repotted saving an eye in which an expulsive 
subdioroidal hemoirhage had developed after a filteiing operation 
foi chionic noninfiamniatoiy glaucoma This was the first report of 
successful 1 etention and maintenance of function of an eye after expulsive 
hemoirhage, and it is to Verhoeff that credit is due for a method of 
dealing with this disaster 

It was not until 1938 that Vail - lepoited the second and third cases 
of successful management of expulsive siibchoi oidal hemorihage He 
employed Verhoeff’s method of scleiotomy as soon as possible after 
the diagnosis was made In his fiist case repoited the hemorrhage 
occurred aftei intracapsular extraction of cataract, in the second, after 
a Graefe knife section preliminary to iridectomy foi chronic noninflam- 
matory glaucoma 

Since Vail’s leport, there has been no further lecoided instance of 
an eye with useful vision being saved after this type of postoperative 
complication Samuels,^ in reporting on 8 eyes studied microscopically, 
advocated Verhoeff’s method of attack on the problem Expulsive sub- 
choroidal hemorrhage is greatly feared, and in general when it hap- 
pens the ophthalmologist bandages the eye for seveial days and then 
enucleates 

The following case is summarized in some detail in older to stress 
oui expel lence while dealing with a supposedly destioyed eye 

From the Department of Ophthalmology, University of Wisconsin Medical 
School 

1 Verhoeff, F H Scleral Puncture for EKpulsive Subchoroidal Hemorrhage 
Following Sclerostomy Scleral Puncture for Post-Operative Separation of the 
Choroid, Ophth Rec 24 55 (Feb ) 1915 

2 Vail, D Posterior Sclerotomy as a Form of Treatment in Subchoroidal 
Expulsive Hemorrhage, Am J Ophth 21 246 (March) 1938 

3 Samuels, B Post-Operative Non-Expulsive Subchoroidal Hemorrhage, 
Arch Ophth 6 840 (Dec ) 1931 
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REPORl or A CASE 

A white man aged 54 entered the Wisconsin Gcneial Hospital complaining of 
progressive loss of vision during the past ten years Thirteen years previoush 
he was struck m the left eye with a chip of wood, after which objects seen with 
this eye appeared double and triple Examination of his eyes reiealed cataracts 
of the sclerosed type, in addition, the left eye had a dense gray anterior sub- 
capsulai plaque, 3 mm m diameter The fundi could not be seen i\ell enough for 
description Intraocular tension was 15 mm in the right eje and 19 mm (Schifitz) 
in the left e}e On klaj 5,1944 a combined intracapsular cataract extraction was 
done on the right eje On the seventh postopciatne day a small Inphema was noted, 
ind three dass latei the diagnosis of choroidal detachment was made Subse- 
quenth, the e\e healed w-ell, and \ision of 20/20 with correction was obtained 
Examination of the fundus revealed a linear patch of healed choroidoretinitis 
along the superior nasal vessels 

On Sept 29, 1944 a combined extracapsular cataract extraction was clone on 
the left eye The e\e was opened b'v making a section at the limbus W'lth the 
keratome, enlarging it with scissors Liquid vitreous was obsersed escaping from 
the wound, its loss producing a soft globe e\cn before iridcctomj Attempted 
intracapsular deliver} of the lens was made difficult b} the softness of the globe, 
and capsulotomy resulted The lens w'as then delneicd with a loop to present 
its sinking into the sitreous cavit} 

During the tvmg of the corneoscleral and conjunctival sutures the_patient 
began to complain of acute pain in the c}e Nausea de\ eloped, and his skin 
became cold and clammy It was noted, too, that the globe had become verv hard 
and the wound began to gape The interior of the e\e appeared entirely black 
The symptoms and signs pointed unquestionabh to subchoroidal hemorrhage, and 
light projection tests then rescaled response far in the temporal field onl} A 
Graefe cataract knife svas thrust through the globe m the inferior temporal quadrant 
12 mm froni the limbus, inimediatcls releasing a large amount of bright blood 
Holding the knife tsvisted in the scleral ss'ound resulted in csacuation of a diminish- 
ing stream of blood, though on remos’ol of the blade the eje soon became serj 
painful and stony hard and the conjunctis'al sutures taut 

The process of reinserting the knife into the scleral svound and releasing the 
blood w’^as repeated at least six times, at the end of which the bleeding appealed to 
be stopped It svas estimated that at least 30 cc of blood was drained from the ese 
during a half-hour period Atropine ss’as instilled and a gentle pressure bandage 
applied 

Postoperatis^e healing of the eye svas surprising! v good The globe ss'as moder- 
ately injected, and the anterioi chamber contained considerable soft lens matter 
but no blood Sanguineous drainage svas slight On the sixth postoperative dav 
light perception had returned in the nasal field On the nineteenth postoperative 
day details of the fundus could be seen ss'ell enough to determine that the choroid 
and retina svere m normal position The patient left the hospital on October 27 

Observation made on March 24, 1945 revealed that the left eye svas quiet, svith 
deep anterior chamber and a thin secondary cataract, through svhich details of the 
fundus ss'ere easily seen There svas a ssade patch of healed choroidoretinitis along 
the superior temporal vessels similar to that seen in the right fundus Macular 
pigment svas clumped and granular The right s'lsual field ss’as normal , the left 
had fair sision for form but no color vision Intraocular tension svas 15 mm in the 
right eje and IS mm (Schi^tz) m the left eye 
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Visual acuity was 20/15 in the right eye with a correction of 925 D sph 
3 + 2 00 D cyl , axis 20 and 20/100 in the left eye with a correction of 6 00 D 
sph C + 6 00 D cyl , axis 180 

The cause of the bilateral choroidoretmal scars is obscure As a 
rule choroidal detachment heals without producing marked disturbance 
in the fundus picture The scars in the left fundus could have been 
produced either by the initial injury thirteen years earlier, which 
undoubtedly caused lasting complications, or by the operative compli- 
cations 

COMMENT 

Diagnosis of the expulsive type of subchoroidal hemorrhage is not 
difficult The sudden severe pain , and the pallor, clammy perspiration 
and nausea associated with a rapidly hardening eyeball are unmistak- 
able signs It should be emphasized that the patient repeatedly com- 
plains of his discomfort during the rapid rise of intraocular tension 
By quickly determining the light projection, the surgeon is aided in 
choosing the site for sclerotomy Samuels ® pointed out that the largest 
mass of blood is most often found on the temporal side, and anteriorly 
rather than far posteriorly 

Prophylactic measures, as advocated by Ziegler ^ and Samuels ® and 
reviewed by Vail,^ should not be overlooked, but the problem of antici- 
pating subchoroidal hemorrhage is anything but easy It is not to be 
denied, however, that surgical subchoroidal hemorrhage is a distinct 
threat in the fellow eye after it has occurred in the first eye 

Regan ® reported the successful use of venesection following a “less 
violent’' choroidal hemorrhage, but stated that the expulsive type “offers 
little or no opportunity for therapy of any kind ” 

The severity of the choroidal hemorrhage in the present case may 
perhaps be contested, since the ocular contents were not prolapsed, 
yet the course of events and the immediate evacuation of large quan- 
tities of blood on opening the sclera are proof of the type of complication 
Only the lack of time and a tightly sewed wound prevented completion 
of the expulsive process 

It IS our conviction that sclerotomy should be tried in instances of 
expulsive choroidal hemorrhage and the results reported, so that oph- 
thalmologists may be better equipped to deal with this usually disastrous 
event 

Department of Ophthalmology, University of Wisconsin Medical School (6) 

4 Ziegler The Problem of Choroidal Hemorrhage in Cataract Extraction, 
in Contributions to Ophthalmic Science, Menasha, Wis , George Banta Publishing 
Company, 1926, p 7 

5 Regan, J J Venesection in a Case of Choroidal Hemorrhage Following 
Cataract Extraction, Am J Ophth 26:534 (May) 1943 



LABILITY TEST FOR CHRONIC SIMPLE GLAUCOMA 


SYLVAN BLOOMFIELD, MD* 

NEW YORK 

T he importance of chrome simple glaucoma as a cause of 
ocular disability and blindness is unquestioned It is fortunate that 
newer phai macologic developments and widening surgical experience 
have provided therapeutic measures that in many cases prove effective 
m controlling the insidious progress of this disease 

Plowever, before effective therapy can be employed, the diagnosis of 
chronic simple glaucoma must be made with some degree of assurance 
This is so because the propei treatment of the disease involves either 
surgical intervention or an indefinite period of medication, or both, and 
lifelong ophthalmologic surveillance Such a regime, obviously, is not 
one to which the patient can be subjected lightly However, the constant 
threat of danger from the disease if present requires the institution of 
treatment at the earliest possible time, and a prolonged period of diag- 
nostic observation without therapy cannot be condoned It is obvious, 
therefore, that a quick and certain method for the diagnosis of chronic 
simple glaucoma is gieatly to be desired 

Such a diagnosis is established without difficulty when in a quiet 
eye the intraocular pressure is found to be above the normal range or 
advanced signs of glaucoma are present, such as prominent excavation 
of the nerve head or typical changes in the visual field In eyes present- 
ing such signs the course of the disease has usually advanced sufficiently 
to reveal its presence by the irreversible damage it inevitably produces 
if uncontrolled There are, however, patients who consult the ophthal- 
mologist because of ocular symptoms that suggest the presence of 
chronic simple glaucoma, but who have normal ocular tensions even 
on repeated office examinations Such patients may show either no 
functional or anatomic signs of glaucoma or insufficient evidence for 
the diagnosis of the disease The diagnostic challenge such patients pre- 
sent is important, since the absence of definite evidence of chronic simple 
glaucoma does not eliminate the possibility of that disease being present 
in a mild or an early stage At such a time the need of proper diagnosis 
and treatment of the condition is urgent to prevent the insidious occur- 

* Research Fellow m Ophthalmology, Mount Sinai Hospital 
From the Ophthalmological Service of the Mount Sinai Hospital 

368 



BLOOMFIELD— GLAUCOMA 


369 


rence of more advanced ocular damage Because of the frequent difficulty 
m diagnosing early chronic simple glaucoma, several ingenious diagnostic 
procedures have been devised Those which attempt to demonstrate the 
presence of the disease by causing an abnormal elevation m ocular tension 
are often referred to as provocative tests 

Fundamentally, the purpose of such tests is to throw a strain on the 
mechanism whereby normal ocular tension is maintained within a 
physiologic range A consideration of the many unrelated factors which 
must be integrated to produce a homeostatic level of intraocular pressure 
has led many observers to conclude that such control must exist While 
its exact nature is still uncertain, it seems likely that some disturbance 
m such a regulatory system is present m chronic simple glaucoma The 
presence of such a pathologic disturbance may be demonstrated by any 
method whereby a sudden strain is thrown on the mechanism of control 
of tension In such circumstances, a faulty regulation of ocular tension 
manifests itself in an abnormal rise of intraocular pressure In non- 
glaucomatous eyes the normally effective control of tension is demon- 
strated by a less labile variation in pressure 

The older provocative tests now commonly employed for the diagnosis 
of chronic simple glaucoma, such as the dark room test, the caffeine 
and water-drmking tests and the use of mydnatics, have proved of 
limited value because the elevations in ocular tension that they produce 
when the result is “positive” are often not distinctly abnormal, and their 
“negative” results are frequently unreliable In other words, the strain 
they place on the regulatory mechanism of ocular tension is often too 
small, or too inconsistent in effect, to be of diagnostic value The need 
for a more leliable provocative test than the methods usually employed 
is thus apparent 

About a year ago, Dr Robert K Lambert and I ^ devised a method 
whereby the effectiveness of the control of tension in any eye could be 
quantitatively indicated and defective regulation indicative of chronic 
simple glaucoma be readily demonstrated Our method was based on 
the following reasoning 

The enveloping structures of the globe are reasonably inelastic, and 
the formed elements within the eye have a relatively constant volume 
The most important factors in determining the intraocular pressure at 
any time, therefore, are the variations in volume of the intraocular fluids 
The amount of fluid within the eye depends primarily on the intraocular 
blood flow It therefore seemed probable to us that the induction of a 
transient vascular congestion in the eye would tend to produce a sig- 
nificant elevation in tension that would be most pronounced if the normal 
controlling mechanisms were pathologically defective 

1 Bloomfield, S , and Lambert, R K The Lability of Ocular Tension, Arch 
Ophth 34 83 (Aug) 1945 
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After prolonged study, we devised a proceduie wliereby such tran- 
sient intraocular hypeiemia could be safely produced Appreciable 
increases in ocular tension resulted, which were significantly greater 
in eyes ith chronic simple glaucoma We called our method the lability 
test because its purpose is to measuie quantitatively the lability of tension 
in any eye and, accordingly, to demonstrate the presence of a defective 
regulation of prcssuie associated with chronic simple glaucoma by 
causing tiansiently an abnormal use in intraocular pressure 

Basically, the lability test consists in the simultaneous application of 
the cold pressor test of Hines and Brown - and the jugular compression 
test described by Schoenberg ® 1 he principle of the cold pi essor test is 
that elevations in systemic blood pressure are produced by sudden appli- 
cations of cold to the body Our studies ^ show ed that m such circum- 
stances a transient increase in ocular tension occurred siiniiltaneouslj’’, 
suggesting an inci eased flow of blood into the eye Furthermore, these 
increases in ocular tension were not proportional to the increase in 
systemic blood pressure with which they w'erc associated Compression 
of the jugular veins by' pressure on the neck interfered with the outflow 
of blood from the eye Our published study' ^ has shown that neither of 
these procedures alone produces sufficiently consistent or appreciable 
effects on intraocular pressure to be of diagnostic value However, the 
combination of the two has provided a diagnostic test of great effective- 
ness in our experience, and one that is applicable to all eyes regardless of 
the width of the angle of the anterior chamber However, it must be 
emphasized that the diagnostic v'alue of the lability test has been studied 
only m cases of chronic simple glaucoma There is evidence to indicate 
that in cases of acute congestive glaucoma the test when applied during 
the interval between attacks may demonstrate a normal lability of intra- 
ocular pressure 

THE LABILITY TEST 

The lability test is performeU bj first measuring the tension of each eve to be 
studied The patient then places one open hand up to the wrist in ice water 
Simultaneously, a blood pressure cuff previously placed loosely about the neck is 
inflated to a pressure of SO to 60 mm of mercury, as indicated on the attached 
manometer At the end of exactly one minute, the ocular tension is again recorded, 
with the hand still in ice water and the cervical pressure undimmished Then the 
hand is withdrawn, the pressure cuff is removed, and the test is over ^unless a 
repetition is desired for purposes of accuracy 

2 Hines, E A, Jr, and Brown, G E Standard Test for Measuring Vari- 
ability of Blood Pressure Its Significance as Index of Prehypertensive State, Ann 
Int Med 7 209 (Aug ) 1933 , Cold Pressor Test for Measuring Reactibility of 
Blood Pressure Data Concerning Five Hundred and Seventy-One Normal and 
Hypertensive Subjects, Am Heart J 11 1 (Jan ) 1936 

3 Schoenberg, M J Artificial Induction of Ocular Hypertension by Com- 
pression of the Jugular Veins Its Physiologic Aspect, Arch Ophth 1 681 (June) 
1929 
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Our studies have shown that the response of any eye to the lability test is almost 
always qualitatively consistent in repeated performances of the test, although 
numerically the increase in tension in any eye often varies with repetitions of the 
test In other words, if the original result is abnormal, subsequent performances 
of the test will also tend to give abnormal responses, though the actual increases 
in tension may vary The tension m all cases returns to its original level within 
two or three minutes Figure 1 shows the setup for the actual performance of 
the test, except that the hand should be immersed in the ice water up to the wrist, 
rather than incompletely, as shown 



Fig 1 — Preparation of the patient for the performance of the lability test 


At the Mount Sinai Hospital this procedure has been performed on over 300 
patients, without any serious complaint or undue discomfort Old patients and 
patients with hypertension have been subjected to it without a single complication 
The actual test requires only a minute , it is easily performed in the office or in the 
hospital room, and only a few technical points must be remembered One is that 
the water must be ice cold, and for that purpose chipped ice or ice cubes are 
usually placed in the water for about fifteen minutes before use It is also necessary 
that the bladder in the pressure cuff be applied anteriorly on the neck, so that both 
jugular veins are compressed simultaneously, without protection from surrounding 
structures Furthermore, the pressure must be maintained at just below 60 mm 
of mercury until after the tension is recorded, rvhich should be at the end of exactly 
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one minute The patient can breathe easily with such pressure about the neck, and, 
of course, at such levels arterial circulation is unimpeded Although some reddening 
of the face occurs, no real discomfort is present Finally, for purposes of diagnosis, 
the test IS performed only on ejes not under the influence of niiotics 

OBSERVATIONS 

In our original paper, ^ we showed that if in an}' eye this procedure 
produced a rise in ocular tension of more than 9 mm of mercury 
(Schifftz) the diagnosis of chronic simple glaucoma vas strongly sug- 
gested Moreover, if the height, or ceiling, to tthich the ocular tension 
rose m the tested eye exceeded the normal limit of 30 mm of mercurt 
(Schi^tz), whether oi not the actual rise in tension was more than 9 mm 
of mercury, such a diagnosis was even more concliisncly indicated 

Figure 2 illustrates the i espouses to the lability test of 77 eyes without 
anj history or signs of chronic simple glaucoma The average age for 

OCULAR TENSION 

IN MM or 

MERCURY (SCHI^TZ) 

36 ^ 



Fig 2 — Response to tiic labililv test of eyes w'lthout a historj or signs of chronic 
simple glaucoma Each \crtical line shows the response of a single eye in this senes 
The bottom of each of these lines indicates the level of tension when the test was 
begun, and tlie top of each line, tlie height or ceiling to which the tension rose The 
length of each vertical line, therefore, demonstrates the actual rise that occurred 
in each eye 

the patients in this group was 48, and all but 8 of the subjects were more 
than 35 years old Thus, the age level of these patients was comparable 
to that of the group with chronic simple glaucoma Many of the eyes in 
this nonglaucomatous category had varying degrees of cataract formation , 
some presented postoperative aphakia, and the majority had no apparent 
abnormality There was no consistent difference in response of any 
of these types of nonglaucomatous eyes 

As figure 2 graphically shows, m only 4 of these 77 nonglaucomatous 
eyes did the rise m tension that occurred m response to the lability test 
exceed 9 mm of mercury The vertical lines for these 4 ey^es appear 
at the right of the chart Even more significantly, m onty 1 eye, that in 
which the greatest increase in tension occurred, was the level raised to 
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over 30 mm of mercury (Schi^tz), indicating a definitely abnormal 
result In 1 other eye the tension rose to exactly 30 mm of mercury 
(Schipltz), a result -which would be interpreted as suggestive, but not 
definitely indicative, of the presence of chronic simple glaucoma 

In figure 3 are shown the results of the lability test when applied 
to 29 untreated eyes with known chronic simple glaucoma, which were 
tested when the tension without use of drops was within normal range, 
that IS, below 30 mm of mercury (Schi^tz) Thus, the results for 
these 29 eyes simulated the results for eyes m which the presence of 
glaucoma is suspected but unceitam because the tension is normal This 
IS the circumstance for which these diagnostic tests are specifically 
designed As shown, the lability test raised the level of tension m each 
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Fig 3 — Response to the lability test of untreated eyes with chronic simple 
glaucoma but with ocular tensions normal at the time of the test Each vertical line 
shows the response of a single eye in this senes, as in figure 2 


of these glaucomatous eyes tiansiently to the level of 30 mm of mercurj^ 
or more (Schij 2 ltz) In the 2 instances in which the tension rose to 
exactly 30 mm of mercury (Schi^tz) the result would be considered 
suggestive of the presence of chronic simple glaucoma In the remaining 
27 eyes m this glaucomatous series, the tension rose above the normal 
ceiling of 30 mm of mercury (Schij?ltz), indicating more definitely the 
presence of that disease It should be recalled that in figure 2 it was 
shown that such an abnormal result occurred in onl}^ 1 of 77 comparable 
nonglaucomatous eyes 

These studies on the lability test have been concerned exclusively 
with its possibilities in the diagnosis of chronic simple glaucoma In a 
small number of cases, the test was applied to eyes subject only to recur- 
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ring attacks of acute congestive glaucoma The results for these eyes 
gave some indication that the reaction of such eyes during quiescent 
periods is normal, and so differs from that of eyes with chronic simple 
glaucoma However, further experience will be required to establish 
such a distinction, if valid Similarly the response to this procedure in 
e3'-es with secondary glaucoma awaits clarification At present the 
lability test is used to establish the diagnosis onlj’^ of chronic simple 
glaucoma 

SUMMARY AND CONCLUSION 

There is a need of a more reliable test to reveal the presence of early 
chronic simple glaucoma 

The lability test is a simple and quick procedure devised for that 
purpose 

A studj of its results when applied to a series of eyes with chronic 
simple glaucoma and to another group without that condition indicates 
that it IS a highly reliable test for that disease 

1010 Fifth Avenue (28) 



MODIFIED SNELLEN SUTURE FOR PROLAPSED 
CHEMOSED CONJUNCTIVA 


JOSEPH LAVAL, MD 

AND 

JULIUS SCHNEIDER, MD 
NEW YORK 

W HILE ectropion is a common condition with a large number of 
corrective surgical proceduies, an extreme degree of ectropion 
resulting in prolapse and chemosis of the conjunctiva is rare and con- 
stitutes a perplexing problem for the ophthalmic surgeon The following 
report of a case presents a technic, hitherto undescnbed, for treating 
the chemosed, everted, exposed conjunctiva of the lower lid 

REPORT OF A CASE 

History — J R, 49 year old white man, fell off a tugboat on Feb 2, 1945, was 
unconscious for eighteen hours, and was treated at another hospital He had sustained 
occipital and parietal fractures of the skull, intracranial arteriovenous aneurysm, 
bilateral exophthalmos, fourteen fractured ribs and a fractured right scapula On 
May 30, 1945, the right internal carotid artery was occluded by application of a 
Michel clip for the arteriovenous aneurysm The intracranial bruit disappeared 
Forty-eight hours later, the patient developed eversion and prolapse of the conjunc- 
tiva of both lower eyelids He was discharged at this time because it was felt that 
further treatment would be of no value Vision uncorrected was reported as 20/70 
in both eyes 

On admission to this hospital, vision of the right eye was 20/25, not correctible , 
of the left eye, 20/20 Tension was normal There was bilateral exophthalmos, 
more marked on the right The left pupil was somewhat larger than the right, 
but both reacted to light There were pronounced hypertrophy and chemosis of the 
conjunctiva of each lower fornix The conjunctival vessels were congested, more 
so on the right The right fundus revealed a congested disk with full tortuous veins, 
scattered hemorrhages and some edema in the surrounding retina The left optic 
disk appeared to have temporal pallor There was no audible bruit over the skull 
Slight weakness of the right external rectus muscle was noted Perimetric study 
showed minimal contraction of the right peripheral field Roentgenograms of the 
orbits and skull revealed no evidence of fracture or of suggestive increased intra- 
cranial pressure 

Operative Procedure and Course — ^The cornea and conjunctiva of both eyes 
were anesthetized with tetracaine hydrochloride, 0 5 per cent Cotton pledgets 

From the Veterans Administration Hospital 

Published with file permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for the views expressed and the conclusions drawn by the authors 
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saturated with equal parts tetracaine hj drochlondc, 0 5 per cent, and 1 1,000 
solution of epinephrine were applied to the prolapsed conjunctiva of both eyes for 
five minutes Tins resulted in some reduction of the chcmosis, and the conjunctna 
could be inverted How ever, this did not hold Using a double-armed 3-0 black silk 
suture, a horizontal mattress suture was inserted into the conjunctiva at tlie 
junction of the inner and middle thirds 10 mm from the lid margin Each arm of 
the suture W'as then carried through the periosteum of the inferior orbital ndge 
and out through the skin of the cheek A similar mattress suture was made at 
the junction of the middle and outer thirds The sutures were then pulled down- 



Fig 1 — A, front mcw of eyes showing lijpertrophicd, prolapsed, chemosed 
conjunctna of lower eyelids before operation, B, lateral view 



Fig 2 — A, front view’ of eyes eighteen daj's after operation, B, lateral \iew’ 


ward, thus inverting the prolapsed conjunctiva and reforming the inferior cul-de-sac 
The sutures were tied over a roll of absorbent cotton The same procedure w’as 
used for both eyes The eyes w’ere w’cll lubricated with boric acid ointment Tw'o 
traction sutures w’ere inserted above the margin of each upper lid, and wuth these 
sutures the upper hd was draw’n down over the low’er lid and held in place with 
strips of adhesive tape Eye pads w’ere applied and secured w^h Scotch tape 

On the sixth postoperative day, there was indurated edema -with tenderness of 
the right lower eyelid The sutures w’ere removed Penicillin, 50,000 units, was 
injected intramuscularly, every three hours, eight times a day, for four days The 
inflammation subsided completely On the eleventh day, slight entropion of the 
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left lower eyelid was noticed It was treated by applying a strip of adhesive tape 
vertically on the left lower eyelid and cheek so as to evert the lid enough to keep 
the cilia off the globe This was continued for five weeks before the entropion 
was cured The patient was discharged after ten weeks in the hospital, on 
reexamination, two months later, the condition was the same 

Comment — The original Snellen ^ suture for ectropion uses two horizontal 
mattress sutures at the edge of the tarsus nearest the margin of the eyelid One 
IS placed at the junction of the outer and middle third, and the second, at the 
junction of the inner and middle third of the conjunctiva Each arm of the two 
sutures is earned down through the eyelid behind the tarsus, and is brought 
through the skin 2 cm below the margin of the lid and about 3 mm apart The 
sutures are tied over a gauze or cotton roll, and left in place from six days to 
three weeks For this patient the procedure was modified because of the marked 
prolapse of the conjunctiva and the lack of an inferior cul-de-sac It became 
necessary to modify this procedure to form an inferior fornix According to 
Whitnall,2 the distance from the margin of the lower lid to the inferior conjunctival 
fornix in the eyes in the closed position is 9 to 12 mm The conjunctival sutures 
were therefore inserted 10 mm from the margin of the lower eyelid to form the 
inferior conjunctival fornix this distance from the margin of the lid 

After the operation, there was still some redundancy of the conjunctiva nasally 
Further surgery was discussed with the patient, but he refused because he was 
planning to return to France 

COMMENT 

A new operative procedure, a modification of the Snellen suture 
for ectropion, was used successfully in the treatment of prolapsed 
chemosed conjunctiva of the lower eyelids 

This procedure has the twofold purpose of restoring the prolapsed 
conjunctiva and of reforming the inferior fornix 

1 Snellen, H Cong internat d'opht , Pans, 1869 

2 Whitnall, S E Anatomy of the Human Orbit and Accessory Organs of 
Vision, ed 2, New York, Oxford University Press, 1932 



OFFICIAL COLOR SENSE CONTROL IN SWEDEN 


C G BOSTROM, MD 

AND 

1 KUGELBERG, M D 
STOCKHOLM, SWEDEN 

D uring the last ten years official color sense control m Sweden has 
been well organized , about this we shall give a short account 
The conti ol is divided into two stages In the first stage any medical 
practitioner with a normal color sense may perform the examination 
The second stage is of a more scientific nature, as the examination is 
made by ophthalmologists with special training and approved by the 
board of directors of the Medical Department The latter stage is con- 
cerned with complicated or doubtful cases, and m this stage must also be 
established the quality and degree of the defect m the color sense 

Naturally all necessary methods will be used in the second stage 
examinations, i e not only different pseudoisochromatic plates, but also 
spectral apparatus (Nagel, Gothlin) as well as test lanterns (the 
Eldndge-Green color perception lantern and Kugclberg-Karpe’s so-called 
contrast lantern), etc Examinations in the first stage are made with 
pseudoisochromatic diagrams only 

In 1934 Sweden officially changed to the use of pseudoisochromatic 
plates, it having been found that Holmgien’s so-called wool tests could 
not be relied on, either in the hands of a medical practitioner or in those 
of an expert Sweden has resolutely adhered to the use of at least two 
different senes of pseudoisochromatic diagrams, thus making possible a 
confirmation of the results of the examination 

In 1934 the use of Ishihara plates was presciibed officially Those 
plates, up to and including the fourth edition, had been used unofficially 
for a long time, and were considered to be of excellent quality In con- 
nection with the Ishihara plates a new Swedish series, edited by Gothhn 
and Bostrom, “Tabulae pseudo-isochromaticae G B ,” became com- 
pulsory Because of the variations in the quality of the Stilling series 
and the growing deterioration of the plates, they were considered no 
longer fit to be used Unfortunately the later editions of Ishihara's 
senes showed considerable imperfections , the fifth was somewhat poorer, 
and the sixth was still worse In 1936 the Medical Department conse- 
quently found it necessary to forbid the use of numbers 4, 5, 10, 11 
and 16 of the latter edition The defects in Ishihara’s seventh edition 
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were so obvious that many persons with a normal color sense were able 
to read the diagrams which should have been discernible only by certain 
color-defective persons. 

In 1936 it was obvious that Ishihara’s series had undergone the 
same deterioration which long before (1915) had been observed m the 
Stilling series 

During the war importing of Ishihara’s series was stopped, so in 
1942 the Medical Department was obliged for the time being to permit 
the issue of color sense certificates based on examinations with Gmthlin- 
Bostrom’s pseudoisochromatic diagrams only In 1944, however, we 
published a new Swedish series of color plates' “Tabulae pseudo- 
isochromaticae B K ” In the same year it was accepted for first stage 
examinations in connection with the pseudoisochromatic diagrams of 
Gothlin and Bostrom Thus the old goal was once more attained, 
1 e the simultaneous use of two different series pseudoisochromatic 
plates A brief account of the new diagrams follows 

The series consists of twenty plates, seventeen of them for diagnostic 
purposes and three of them without numerals or figures The latter 
three serve to disclose dissimulation An instruction plate (as for 
instance Ishihara’s first one) was not considered necessary The plates 
are of the same size as Ishihara’s and are also fixed on a so-called 
Leporello carton The diagrams show round, colored spots, all of them 
with a diameter of 2 5 mm In all diagrams except two, the mutual 
position of the spots is the same For technical reasons it has been 
necessary to turn the background of those two 90 degrees On 15 of 
the diagrams there is a figure and m 2 a serpentine line The numerals 
or figures as well as the background are produced m three different 
degrees of luminosity toned to each other It has been found that this 
renders the task more difficult for a color-defective person, while a 
normal one scarcely is distracted by it 

As to the color selection, simple confusion colors have been used only 
Thus every diagram contains only two colors, each in three different 
degrees of luminosity 

The purpose of the new diagrams is to detect all types of color defects, 
except the tntanopsic and the tritanomalous These are very rare and 
also have no practical importance as far as colored traffic signals are 
concerned No less than fifteen different confusion colors have been 
composed in order to cover as many variations as possible of the anoma- 
lous trichromat While yet m print the senes was proof read by persons 
whose scientific type of color defect previously had been established by 
spectroscopic examinations As will be seen from the foregoing, Ishi- 
hara’s method of using figures only to be perceptible to color-defective 
persons has been discarded However fascinating and pleasant to the 
routine examiner Ishihara’s “pseudo-figures” may be, experience has 
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unfortunately shown that these figines often aie unreliable, causing 
uncertainty in the exact estimation of the color sense. As a matter of 
fact, not only coloi -defective persons but also normal ones read the 
figures which should be perceptible only to patients with defective color 
vision To a ceitam extent this is evidently due to the fact that these 
plates are too dependent on the content of short wave light as well as on 
the testee’s state of adaptation By the exclusion of the "pseudo- 
figuies,” the dependence on the qualit)’- of the light decreases Naturally 
all diagrams have to be shown in daylight or in the light of a good 
davliglit lamp 

The time of exposure foi every plate must not exceed fifteen seconds 
In most cases, however, a considerably shortei time is sufficient It 
sometimes happens that a color-defcctn e person at first perceives the 
figure for a moment, but that it vanishes on fuither observation In 
case of obiious difficulty to make out a figure, the patient is allowed 
to trj to point out the figuic In this manner a color defect is often 
revealed 

As to the estimation of the coloi sense, the inability to make out 
two diagrams means defective color MSion The inability to perceive 
one diagram means that the color sense must be looked on as doubtful 
The patient must then be subjected to further examinations wnth spectral 
apparatus and other methods (i e the second stage) in order that a 
decisive conclusion may be drawn 

The diagrams are not made w ith a i lew to a diagnosis of the quality 
of the color defect- This is not possible with ani' degree of certainty 
wnth pseudoisochiomatic diagiams only, on the other hand, an exact 
classification is in most cases without importance Neither is it advisable 
to base an exact estimation of the character of a defect in color vision on 
the examination wnth pseudoisochromatic plates only A complementary 
examination in the second stage also is necessaiy 

It IS well known that simulation of color blindness is rare ivhile 
attempts at dissimulation of defects of color vision are the more common 
To make dissimulation more difficult, certain plates have been added 
Furthermore, the pattern of most of the plates has been made in the 
same way Moreover, the arrangement of the plates should be changed 
from time to time, the 6’s and 9’s should be inverted, etc 

The pseudoisochromatic plates of Bostrom and Kugelberg have been 
made in half tone print, which probably is a novelty The plates have been 
exposed to ultraviolet rays, showing that they have fast colors Finally, 
it may be mentioned that Kirurgiska Instrument Fabriks A B ,-Kifa- 
Stockholm, has the copyright for the new series 
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A RADICAL INNOVATION IN CONTACT LENSES 

JOSEPH I PASCAL, MD 
NEW YORK 

From the time of the earliest anatomic studies the eye has been 
described as practically a sphere, an idea which is reflected m the term 
eyeball When the, idea of making contact lenses to fit directly on the 
eye arose, it was but natural, therefore, that a globular shell ,was 
assumed to be the proper form Blown contact lenses were designed 
to approximate a sphere The first sets of ground glass contact lenses 
were all made as sections of a sphere, the different sizes being sections 
of spheres with different radii - 

Many eyes were fitted comfortably with these spherical contact 
lenses, but a great many others could not be fitted satisfactorily It 
was soon discovered that, minutely considered, the average eye was 
far from a regular symmetric sphere and that m most instances the 
spherical lens sat ill on a nonsphencal eye The next stage was to 
consider the eye, at least the anterior section of it, as part of a tone 
surface ’having two spherical curves at right angles to each other Many 
eyes ^rfe found to' cbnform to this shape, and contact lenses made on 
the torib principle satisfied many patients But here, too, it was soon 
found that the majority of eyes did not fall into this tone pattern and 
that lenses fitted on the tone principle satisfied relatively few patients 
A significant step forward was made when Dr Dallos developed 
the molding techni^v/ On the face of it, it seemed that a lens made 
to a mold of the eyb would provide the ideally fitting lens Experience, 
however, has shown it to be otherwise It may be added that Dr Dallos 
in his early work felt that a mold taken of the eye in one position was 
not adequate He .took five molds of each eye one mold of the eye 
m the primary position and then one with the eye turned in each of 
the four cardinal directions He then made a composite mold from 
these five molds However, lenses made fro'm the composite mold or 
the single mold did not in general fulfil the expectations 

At best the mold is only an approximate replica of the living, natural 
eye Lenses made from molds generally exert too much pressure on 
the eye and almost always have to be repeatedly modified, tightened, 
loosened, and so on, in an effort to make them comfortable With all 
that there are a great many failures Curiously, a contact lens which 
by repeated adjustments is made to have a “glove fit” on the eyeball 
IS sometimes even more uncomfortable than was the original, more or 
less ill fitting or loosely fitting lens 

An experimental study as to what kind of curve would best fit the 
great majority of eyes brought to light the almost unexpected emergence 
of the cone It was found that if the scleral section was part of a cone, 
and the angle of the cone was so chosen that it rested tangentially against 
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the eyeball a minimum of pressure was exerted Instead of a large 
bearing surface between lens and sclera, it was found that sometimes a 
narrow tangential band 1 to 3 mm wide set inside the edge of the 
lens gave more comfort than any other surface To prevent the lids 
from hitting against the temporal margins of the lens, the temporal 
portion of the tangent cone lens is provided wuth a flange, a small section 
of a sphere which merely rests against the eyeball The adherence of 
the lens onto the sclera is accomplished by the conic section of the scleral 
part of the lens, which also allows a small dynamic lag of the lens when 
the eye is turned in different directions 

The problem of contact lenses has not yet been completely solved 
For that matter, what problem m applied visual optics has been com- 
pletely solved? But the introduction of the tangent cone lens marks 
a significant novelty in the practical fitting of contact lenses 

37 West Ninety- Seventh Street 


DANGEROUS EXPLOSION OF TRANSILLUMINATOR 

LOREN GUY, MD 
NEW YORK 

A near disastrous accident occurred m my office not long ago 
which may interest and forew'arn others A patient consulted me 
regarding a detached retina In the course of the examination transil- 
lummation of the globe w'as planned The patient was put in the room 



The Lancaster transilluminator showing, A, the tip that hit the wall at B, tearing 
off plaster and smudging the area, and C, the rest of the transilluminator Scotch 
tape holds the parts m place for the illustration 

where this is done and the Lancaster transilluminator, which was 
connected to the central electric circuit, was turned on and immediately 
exploded The tip of the instrument containing the bulb {A in the illus- 
tration) broke and hit the wall with great force, breaking the nlaster and 
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smoking the area (B) If the tip had not been pointed in the direction of 
the wall, it might have hit the patient, my nurse or me The patient’s globe 
would undoubtedly have been badly ruptured, and possibly the tip of the 
transilluminator would have entered the paranasal sinuses or even the 
cranium 

The lesson to be learned in using such instruments is to point them 
m a direction in which they can cause the least damage if they explode 
They should be treated with the same respect as a loaded gun 

40 East Sixty-Second Street 



News and Notes 

Edited by Dr W L Benedict 


■ GENERAL NEWS 

Ophthalmic Laboratory Established by Estelle Doheny Eye Foun- 
dation — The Estelle Doheny Eye Foundation announces the establish- 
ment of an ophthalmic laboratory at St V incent’s Hospital, Los Angeles, 
designed to provide certain modern ophthalmic facilities badly needed in 
Southein California 

• 

The immediate functions of the laboratory are (1) to serv’^e as a 
pathologic laboiatory for the diagnosis and registration of pathologic 
specimens, with preparation of gross specimens and microscopic slides 
for ophthalmologists submitting specimens, and for the building up- of a 
museum of pathology of the e}e, (2) to serve as a bactenologic labora- 
toij in which diagnostic scrapings, smeais and cultures can be studied, 
animal inoculations made and the sensitnity of organisms to various 
diugs and antibiotics detei mined, (3) to provide facilities for fundus, 
gloss and slit lamp photography and to maintain a library of photo- 
graphs and motion pictures for the teaching of ophthalmology, (4) to 
provide an eye bank foi Southein California, with registry of potential 
donois and recipients (donor material will be collected, examined and 
distributed, and facilities may latei be piovided for limited instruction 
in corneal transplantation piocedures) , (5) to distribute and loan cer- 
tain chugs and equipment that are not otherwise available in the com- 
inuiiity, and (6) to make available certain special equipment for radiation 
theiapy of the eye for use outside the laboratory 

Dr Alan Woods, professor of ophthalmology at Johns Hopkins 
University School of Medicine , Dr Cecil O’Brien, professor of ophthal- 
mology of State University of Iowa College of Medicine, and Dr Phillips 
Thygeson, formerly professor of ophthalmology at Columbia University 
College of Physicians and Surgeons and now associate professor at the 
University of California Medical School, will serve on the advisor}'^ 
board Dr A Ray Irvine, professor at the University of Southern 
California School of Medicine, will act as chairman of the original board 
It IS contemplated that the board will also include prominent business 
and professional leaders, as well as representatives from the ophthal- 
mologic departments of local hospitals, medical schools and the oph- 
thalmologic section of the Los Angeles County Medical Society 

Dr Peter Soudakoff, formeily associate professor of ophthalmolog}^ 
at the Peking Union Medical College, will serve as full time pathologist 
at the laboratory It is planned that, as part of the residency program 
of the eye service of the Los Angeles County Hospital and of certain 
local veterans hospitals, each resident will spend two or three months 
m the laboratory It is anticipated that a research associate, granted a 
fellowship in basic ophthalmologic research by the Foundation, will be 
added to the laboratory staff from time to time 
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In creating this perpetual charitable foundation dedicated to the con- 
servation and restoration of eyesight, Mis Doheny, with great generosity 
and discerning wisdom, has been careful to insure a flexibility of organi- 
zation to take care of the immediate practical needs and, at the same 
time, to provide for eventual development of much needed research in 
ophthalmology 

Request for Ophthalmic Literature and Texts for Library m 
Batavia. — Dr J C van Manen, the newly appointed head of the Depart- 
ment of Ophthalmology at the Medical University, Batavia, Nether- 
lands East Indies, requests ophthalmic literature for his clinic 
Robbed at first by the Japanese and later by the Indonesian National- 
ists, the university library has been depleted of nearly all its books 
Reprints and texts' would be most welcome To assist m the pay- 
ment of shipping literature abroad, a fund has been set up by 
Mrs Elizabeth Proctor and is administered by Miss Jeanette Loessl, 
Howe Library, Massachusetts Eye' and Ear Infirmary, 243 Charles 
Street, Boston Books and other literature should be sent either to 
this address, with instructions for whom they are intended, or directly 
to Dr J C van Manen, Universiteit van Indonesie, Geneeskundige 
Facultiet, Salemba 6, Batavia-C 

Twenty-First Annual Spring Graduate Course, Gill Memorial Eye, 
Ear and Throat Hospital — The twenty-first annual spiing graduate 
course, Gill Mewprial Eye, Ear and Throat Hospital, will be given 
the week of April 3 ^through April 10, J948 Among the guest speakers 
in ophthalmology 'will be Prof Adalbert Fuchs, UNRRA-WHY, 
Nanking, Shanghai,^, China , Dr Conrad Berens, 35 East Seventieth 
Street, New York, yr A D Ruedemann, Wayne Univeisity College 
of Medicine, Detroit^^ Dr Edwin B Dunphy, Massachusetts Eye and 
Ear Infirmary, Boston, Dr Trygve Gundersen, 101 Bay State Road, 
Boston, Dr John M McLean, 525 East Sixty-Eight Street, New 
York, Dr Alston Callahan, Medical College of Alabama, Birming- 
ham, Ala 



Abstracts from Current Literature 


Experimental Pathology 

Some ErrECxs or Vitamin-A DEricicNcy on the Eye or the Rabbit 
I Mann, A Pirie, K Tanslev and C Wood, Am J Ophth 29. 
801 (July) 1946 

A study of biomicroscopic and histologic changes m the eyes of 
vitamin A-deficient rabbits correlated with vitamin A levels of the 
plasma substantiated the observations of ’earlier workers that the ocular 
changes are primarily in the conjunctiva and epithelium of the cornea 
Keratinization of the cornea and conjunctiva clears up rapidly on treat- 
ment with vitamin A, but removal of conjunctival pigment and reestab- 
lishment of the conjunctival mucous cells take place more slowly 

W S Reese 

Relation Between Maternal Vitamin-A Intake, Blood Level, 
and Ocular Abnormalities in the OrrsPRiNC or the Rat 
B Jackson and V E Kinsey, Am J Ophth 29:1234 (Oct) 
1946 

Jackson and Kinsey conclude that ocular defects occur in the young 
rat only when the maternal vitamin A deficiency is extremely severe — 
so advanced, in fact, that fetal resorption is common and normal birth 
IS impossible 

To the extent that the physiologic processes associated Mith repro- 
duction in human beings parallel those in the rat, it may be inferred that 
vitamin A deficiency m the mother is not a probable cause of retrolental 
fibroplasia ^ ^ 


General Diseases 

Stevens-Johnson’s Disease W Y Jones, F F Talbot and W F 
King, Am J Ophth 29*185 (Feb) 1946 

A case of Stevens-Johnson disease occurring m a woman aged 56 
is reported The authors believe that the name Stevens-Johnson disease 
should be reserved for those cases of erythema exudativum multiforme 
exhibiting a purulent conjunctivitis Zentmayer 

Medical Significance or Ocular Torticollis J W Smith, Bull 
Hosp Joint Dis 6.99 (Oct) 1945 

Ocular torticollis may be defined as a compensatory adjustment, tilt 
or position of the head to overcome vertical diplopia In the diagnosis of 
paresis of the vertically acting muscles, the eyes of the ophthalmologist 
must be on the same level as those of the patient Palpation for tightness 
or gross enlargement of the sternocleidomastoid muscle and examina- 
tion for skeletal defects should be made Relaxation of the patient is 
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best obtained by examining the patient’s back Photographs should be 
made against a graph for better showing of the degree of head tilt and 
ocular torticollis before and after operation Interdepartmental consulta- 
tions are important m the differential diagnosis of congenital and ocular 
torticollis Operations for convergent and divergent strabismus should 
not be performed until the action of the vertically acting muscles have 
been studied carefully Head tilt and other skeletal changes are presump- 
tive evidence of vertical muscle imbalance Smith describes a graph of 
his own designing ^ Zentmayee 


Glaucoma 


Preglaucoma H S Gradle, Am J Ophth 29:520 (May) 1946 

Gradle divides preglaucoma into two forms, that which precedes acute 
glaucoma and that which is followed by chronic glaucoma They can be 
differentiated clinically but require different types of provocative tests 
for confirmation When recognized, preglaucoma necessitates preventive 
treatment S 

Cyclodialysis in the Treatment of Glaucoma S D McPherson, 
Am J. Ophth 29:848 (July) 1946 

McPherson analyzed 140 cases of chronic primary glaucoma, 
glaucoma following cataract extraction and glaucoma secondary to 
uveitis, treated with cyclodialysis Tension was brought below 30 mm 
of mercury (Schi^zJtz) m 42 per cent of the cases of primary glaucoma, 
in 35 9 per cent of cases of glaucoma following cataract extraction and 
in 6 5 per cent of the glaucoma secondary to uveitis The operation 
was more effective in eyes with deep anterior chambers, and failure to 
reduce the tension to normal was likely to be evident in the first post- 
operative month S Reese 


Treatment of Glaucoma with Di-Isopropyl Fluorophosphate 
(DFP) P R McDonald, Am J Ophth 29:1071 (Sept) 1946 

McDonald successfully controlled glaucoma with diisopropyl fluoro- 
phosphate (DFP) in 57 4 per cent of a series of 122 eyes, in which 
the disease had previously been uncontrolled He found it more powerful 
than any other miotic and its action prolonged, it does not cause local 
irritation, and it appears especially effective m treatment of aphakic 

W S Reese 


Posterior Sclerotomy and Lens Extraction in Acute Glaucoma 
Secondary to Senile Cataract P J Kennedy, Pennsylvania 
M J 49:742 (April) 1946 

Six patients with glaucoma secondary to senile cataract were treated 
by complete minimal posterior sclerotomy, followed in ten minutes by 
combined exti action of the lens The results have been good The 
method would seem to warrant further use before its value can be 
definitely ascertained The mam complications — hypotony immediately 
following the sclerotomy — can be controlled by careful surgical technic 

W Zentmayer 
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Hygiene, Sociology, Education and History 

Nineteenth Century Provincial Eye Hospitals (with Special 
Reference to Those No Longer Extant) A Sorsby, Brit J 
Ophth 30-501 (Sept) 1946 

Records are extant of the founding of 19 ophthalmic hospitals 
between 1808 and 1832 Of these, 11 have survived and 8 have become 
defunct The 1 1 survivors are now all venerable institutions, some being 
of considerable importance The distribution of these 19 ophthalmic 
institutions shows that they were largely concentrated in the declining, 
but still populous, southwestern area of England and m the rapidly 
growing northern belt Between 1834 and 1861, 15 ophthalmic institu- 
tions were established, and of these 6 have survived Southwest England 
still claimed a considerable development, but the Midlands now figured 
prominently Between 1866 and 1889, 18 ophthalmic institutions were 
founded, and of these 6 have survived A brief, concise history of these 
institutions is given, with biographic notes on ophthalmologists con- 
nected Avith the institutions no longer extant This study represents 
a \er3'' considerable piece of work, occupying about fift}-- pages of the 

W Zentmayer 

Ophthalmology in Lectures or a Century Ago R R James, Bnt 
J Ophth 30 658 (Nov ) 1946 

James gives a few ophthalmic excerpts from lectures delivered at St 
Bartholomew’s Hospital by Abernethy His mam thesis in ophthalmol- 
og} IS in operative surgery He tells of an accident to himself ^vlien 
riding The horse threw up his head, and Abernethy received a pretty 
severe blow on the nose Soon after having squeezed the nasal bones 
into their proper places, he noticed an eclipse of the third of every object 
on the right side He records his observations thus “If I saw 
A-he) -ne-thy in a bookseller’s shop window, I could see A-hei~knce, 
but I could not see the thigh at all Let those [who] account 

for It as arising from a decussation of the nen^e, do it , My own opinion 
IS, that it arises, from the v 1 egnlar actions of the retina " 

W Zentmayer 


Injuries 

The Management or Intraocular Foreign Bodies in Military 
Practice G M Haik, Am J Ophth 29:815 (July) 1946 

Haik reviews 81 cases of intraocular foreign body dealt with under 
wartime conditions He emphasizes the roentgenologic and surgical 
methods particularly and remarks the increase in these injuries front 
highly mechanized warfare Asr c -d 


Arsenical Eye Burns G I Uhde, Am J Ophth 29 1090 (Sept ) 
1946 - v. p / 

Uhde found British BAL (2,3-dimercaptopropanol) completely 
effective in preventing the serious effects of lewisite (dichlorobetachlo- 



ABSTRACTS FROM CURRENT LITERATURE 


389 


rovinylarsine) on the eye if used within two minutes after contamination 
It IS less effective against mustard gas (dichloroethyl sulfide), m cases 
m which irrigation is indicated Y/ S Reese 


Lens 


Observations on the Vossius Ring. T Gundersen, Am J Ophth 
29:837 (July) 1946. 

Gundersen reports 19 cases of Vossius ring formation, in all of which 
the size of the ring was practically constant He believes that this ring 
IS due to deposition of blood pigments during interchange of fluids 
through the anterior capsule of the lens g Reese 


Neurology 

Ophthalmic Syndromes Associated with Frontal Tumors M A 

Diez, Arch de oftal de Buenos Aires 20:267 (July- Aug ) 1945 

Tumors of the frontal lobe produce ocular symptoms which can be 
detected objectively by observation of the fundus and subjectively by 
study of the visual field 

Diez has studied 10 cases verified by operation and anatomopatho- 
logically Their period of evolution from the appearance of the first 
subjective symptoms ranged from three months to nine years Headaches 
and failing vision were the usual initial symptoms 

The ophthalmologic diagnosis of these tumors may be based on the 
following findings moderate exophthalmos, widening of the palpebral 
fissures , nystagmus on extreme ocular movement , central arterial hyper- 
tension (above 50 mm ) , bilateral papilledema, more marked on the 
side of the tumor (or with changes denoting a disturbance of longer 
standing) , diminished visual acuity and enlargement of the blindspot 
on the side of the tumor , incongruent contraction of the peripheral visual 
fields in the majority of cases and, at times, binasal or bitemporal 
hemianopsias and central scotoma 

The 10 cases studied are described m detail A table with the features 
of each case, their retinograms and visual fields, appears in the article 

H F Carrasquillo 


Pharmacology 

The Influence or Vehicles and Form or Penicillin and Sulfon- 
amides ON Mitosis and Healing or Corneal Burns G K 
Smelser, Am J Ophth 29:541 (May) 1946 

Smelser found that when a sulfonamide powder is 100 to 200 mesh 
decided inhibition of corneal healing occurs, this inhibition being greater 
Mith sulfacetimide than with sulfadiazine or sulfathiazole Hydrosorb 
fatty acid esters of diethanolamine with petrolatum and hydrous wool 
fat U S P were the least harmful of the ointment bases in inhibiting the 
healing of corneal burns, and this inhibition was not increased b}' the 
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addition of penicillin Solid penicillin was harmful, but calcium penicillin 
powder suitably diluted with lactose caused no inhibition in itself 

W S Reese 


Retina and Optic Nerve 

Retinal Hemorrhage as Seen in an Atomic-Bomb Casualty 
K B Benkwith, Am J Ophlh 29*799 (July) 1946 

Benlcwith reports the case of a 14 year old Japanese girl who suffered 
excessive gamma ray irradiations, producing her clinical picture She 
was about 1 mile (16 kilometer) from the hypocenter of the atomic 
bomb at Nagasaki in her home, which was demolished Her fundi 
showed massive preretinal hemorrhages and hemorrhages into the fiber 
layer of the retina These were distributed around the disk and m close 
association with the retinal i^essels for approximately 3 disk diameters 
peripheral to the disk Small, fluffy, white exudates were scattered 
about the disk and in close approximation to the retinal vessels of 
greater caliber She was pronounced well at the turn of the year 

W S Reese 


Macular Edema A J Bedell, Am J Ophth 29: 1228 (Oct) 1946 

Bedell concludes that edema of the macular region may be the 
isolated expression of a local or a general tissue reaction The edema 
may be limited to and disappear from the macula, or it may be the 
precursor of an extensive retmochoroiditis or gross macular change 
The healed macula may show pigmented specks, white dots, heaped-up 
pigment, atrophy or thick scars, which may be smooth and flat, or rough 
and nodular g 


Changes in the Angioscotomas Associated with the Oral 
Administration or Evipal [soluble hexobarbitone] A I 
Fink, Am J Ophth 29* 1258 (Oct) 1946 

In 8 of 10 subjects Fink observed a widening of the angioscotoma 
after the administration of 4 grains (0 26 Gm ) of soluble hexobarbitone 
( 71 -methylcycIohexanyImethylmaIonylurea, or “evipal”). 

W S Reese 


Treatment of Retinitis Pigmentosa with Intramuscular Injec- 
tions OF Cod Liver Oil V P Filatov and V A Verbitska, 
Am Rev Soviet Med 3:388 (June) 1946 

Filatov and Verbitska gave intramuscular injections of cod liver oil 
to 12 patients with retinitis pigmentosa The patients were between 
the ages of 15 and 50 years Rapid improvement, manifested by an 
increase in acuity of vision and in light sensitivity resulted in some 
instances after one or two injections The increase in light sensitivity 
after treatment with cod liver oil was superior to that resulting from 



ABSTRACTS FROM CURRENT LITERATURE 


391 


other methods, in 1 patient the light sensitivity was increased one 
thousand times, in another patient fifty times and m 5 patients ten times 
Good results were obtained with severe chrome forms of the disease 
Although the patients reported on could not be followed for a long 
enough period to permit final conclusions with regard to prolonged treat- 
ment or repeated injections at intervals, the parenteral use of cod liver 
oil m the treatment of retinitis pigmentosa proved highly elfective and 
deserves further study J A M A (W Zentmayee) 

Retinal Detachment Due to War Trauma H B Stallard, Brit 

J Ophth 30:419 (July) 1946 

This inquiry was made to find out the incidence of retinal detach- 
ment directly attributable to the effects of war missiles, the relation oi 
this incidence to that of other types of retinal detachment occurring m 
soldiers serving in a field force and the comparative results of treatment 
and prognosis Retinal detachment due to trauma from military missiles 
IS rare Twenty cases of military trauma are analyzed In 17 cases of 
military trauma in which operation was performed there were 11 suc- 
cesses and 6 failures , in 26 cases of trauma of civilian life, 23 successes 
and 3 failures , m 26 cases of choroido-retmal degeneration, 26 successes 
and no failures , in 16 cases of cystic degeneration, 16 successes and no 
failures, and in 8 cases of myopia, 6 successes and 2 failures In 1 case of 
military trauma the ocular damage was considered too hopeless to bene- 
fit by operation, and m 2 others spontaneous recovery occurred The 
reason for the comparatively poor results m cases of military trauma are 
the gross intraocular damage done to eyes by the severe contusion effects 
of war missiles traversing the orbit or parts of the cranium and face near 
the orbit The intraocular pressure is considerably reduced more than 
with other types of retinal detachment Zentmayer 

Bilateral Symmetrical Cystic Detachment of the Retina 
H B Stallard, Brit J Ophth 30:547 (Sept ) 1946 

Stallard reports on 2 cases of bilateral symmetric cystic detachment 
of the retina, preequatorial in the upper temporal quadrant of each eye 
In both cases the cysts were symmetric m size, shape and position In 
1 case the cystic detachment m the right eye had spontaneously disap- 
peared, the retina was replaced and there was no retinal hole The 
periphery of the cyst in this case was marked posteriorly by a broad, 
grayish white crescent, and the area of retina which had formed the thin, 
stretched cystic wall, and was now replaced, showed a slightly deeper 
red fundus reflex than the rest of the fundus This appearance of the 
fundus was precisely that seen after successful reposition of the cystic 
detachment by surgical measures In neither case was there any family 
history of cystic detachment or any congemtal ocular or other defect 
The eyes of both patients were normal except for the cystic detachment 
One had a low degree of myopia, and the other was emmetropic The 
vitreous appeared normal, and there were no congenital defects in the 
eyes or elsewhere in the body A single application of surface diathermy 
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was made near the most dependent part of the cyst, about halfway 
between the equatoi and the ora serrata Through this site a single 
puncture was made with a fine, penetrating diathermy needle 1 5 mm 
long The cystic fluid was effectively evacuated, and postoperative 
recovery was uneventful The retina was replaced in the 3 eyes 
operated on \\t Zentmayer 

Chorioretinitis Juxtapapillaris (Jensen) J. W C Verhaage, 
Ophthalmologica 111: 351 (June) 1946 

The author repoits a case of juxtapapillary chorioretinitis (Jensen) 
in which there ^\ele prominent lesions of the veins, together with 
deposits of cholesterol m one retina The opposite eye also showed 
signs of healed periphlebitis of the retina In the author’s opinion, both 
the periphlebitis of the retina and the juxtapapillaiy choroiditis ivere 
due to a tubeiculous infection He consideis the choroiditis as due 
piimarily to peiiphlebitis p pj Adler 


Trachoma 

Sulfonamides and Penicillin in the Treatment or Trachoma 
F S La VERY, Bnt J Ophth 30*591 (Oct ) 1946 

Fifty-foui cases of trachoma are analyzed as to the result of treat- 
ment with sulfonamide compounds and penicillin In the cases selected 
for penicillin therapy the drug was administered locally in the form of 
drops, vith a concentration of 2,500 units per cubic centimeter Only 
cases in uliich inclusion bodies were observed, either before or after 
treatment, were considered It is of importance that m 3 cases inclusion 
bodies were identified after carefully controlled sulfonamide therapy 
On the othei hand, the absence of inclusion bodies m 5 of 8 cases after 
the conclusion of sulfonamide therapy against their absence m 1 of 5 
cases in which peiiicilhn therapy was used can hardly be fortuitous 
The sulfonamide compounds were administered internally and locally 

W Zentmayer 


Tumors 

Glioma of the Optic Nerve M Mannheimer, Am J Ophth 
29: 323 (March) 1946 

Mannheimei leports a case of glioma of the optic nerve Intra- 
cranial section of the nerve was first performed, followed by enucleation 
and extirpation of the remaining nerve g Reese 

Exophthalmos Caused by Eosinophilic Granuloma or Bone 
M Wheeler, Am J Ophth 29.980 (Aug) 1946 

Wheeler reports the case of a man aged 34 who had a tumor of the 
right orbit which had caused erosion of the roof The growth was 
removed and proved to be eosinophilic granuloma of bone 

W S Reese 
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An Unpigmented Primary Tumour of the Optic Disk J P 
White and A Loewenstein, Bnt J Ophth 30:253 (May) 
1946 


The growth was first observed when the boy was 7^ years old. 
Vision equaled 6/36 The upper two thirds of the disk of the left 
eye was covered by a whitish, smooth mass of 2 disk diameters 
Irhe child was intelligent, well built and well nourished At the age 
of 9 years the disk was covered by a grayish white, oval mass with a 
smooth surface The margins of the tumor were tuberous and rose 
steeply from the fundus (+1 D ) to a height of 8 D A small portion 
was vascular The nasal part of the mass was covered by hemorrhages 
There was scattered pigment m the lower half of the fundus, with 
depigmented spots and superficial hemorrhages The pigment was 
predominantly in the deeper retinal layers The fundus of the right 
eye showed similar changes Histologic investigation showed a tissue 
consisting of large, foamy cells, the contents of which were neither 
fatty nor mucinous The nature of the regressive process was not 
determined The tumor tissue infiltrated the surioundmg retina, the 
posterior layers of which were missing and were peihaps undeveloped 
There was a cavernous degeneration m a large part of the optic nerve 
The caverns were empty or filled with a fine foamy substance A film 
of subhyaloid blood covered wide areas of the retina The growth is 
explained as a phakoma arising from the neuroectodermal cells of the 
optic stalk, into which the fibers of the retinal ganglion cells grow 
As the two layers of the optic stalk consist of potentially pigment- 
producing cells (the outer layer) and nonpigmented cells (the inner 
layer), misplacement of eithei of them may be responsible for the 
growth of pigmented or nonpigmented phakoma of the disk The 
existence of both malformations can be proved The article is well 


illustrated 


VV Zentmayer 


A Case of Chondroma Bulbi A Ajo, Bnt J Ophth 30:465 
(Aug ) 1946 

The patient, a youth aged 19, stated that the condition of the left 
eye had always existed Two small movable soft tumors were present 
in the subconjunctival tissue, both extended over the limbus and 
infiltrated the corneal parenchyma The eye had remained quiet until 
the age of 17 The growths were removed and proved to be chondroma 
without signs of malignancy One year later there was a recurrence, 
the cornea was surrounded by new growth, which infiltrated the corneal 
tissue The article is illustrated Zentmaycu 


Uvea 

Syndrome or Uveitis, Meningo-En cephalitis, Alopecia, Poliosis, 
AND Dysacousia R D Harley and E S Wedding, Am J 
Ophth 29: 524 (May) 1946 

Harley and Wedding report a case of uveitis meningoencephalitis, 
alopecia, poliosis and dysacousia in which actmoni} cetes \\ ere recovered 
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from the aqueous and the spinal fluid They suggest that this organism 
initiated liberation of pigment from the irises, which resulted in sensi- 
tization to pigment of the uveal tract, and possibly other pigmented struc- 
tures The fact that the organism was similarly obtained from the spinal 
fluid presents the possibility that the pigmentary disturbance was of 
central origin, in the region of the h 3 'pothaIamus g Reese 

Bilateral Uveitis with Retinal Detachment, Poliosis, Alopecia, 
and Dysacousia J Laval, Am J Ophth 29:536 (May) 1946 

Laval reports the case of a woman aged 42 who had difficulty in 
reading Examination revealed nothing significant except for a few cells 
m the aqueous of each eye She then had a pronounced increase in the 
hyperopia evidently from letinal edema, which eventuated in a bilateral 
detachment Loss of hair, loss of hearing and uveitis then became appar- 
ent, and finally secondary glaucoma developed, which required operation 
on both eyes g 

Bilateral Detachment or the Choroid or Unlsual Duration 
Following Corn eo- Scleral Trephine A E P Parker, Brit 
J Ophth 30.595 (Oct ) 1946 

A woman aged 56 had a history of poor health and myxedema Vision 
was 6/18 m the right eye and 6/12 m the left eye Tension uas 1 plus 
The fields were contracted Under treatment with miotics vision 
improved and the tension was consistently about 30 mm (Schi^tz) As 
the fields continued to contract, a trephination with a small complete 
iridectomy was done on the right eye and the conjunctival flap sutured 
with a continuous suture A few days later the choroid was detached in 
the upper nasal quadrant The separation persisted about nine months , 
tension was 15 mm About four months after operation on the right 
eye trephination was done on the left eye, and only a peripheral iridec- 
tomy was done The choroid became detached m the upper nasal quad- 
rant and remained so for about five months Tension was 12 mm The 
complication has apparently had no permanent adverse effect Parker 
considers that the dominant feature m this case was the low tension It 
might be wise to treat glaucoma with low tension by iridencleisis or 

cyclodialysis ... „ 

^ W Zentmayer 


Therapeutics 

Use of Heparin in Treatment of Thrombosis of the Central 
Vein of the Retina G Ciotola, Boll d’ocul 24:35, 1945 

Thirty-five cases of thrombosis of the central vein of the retina treated 
with intravenous injections of 150 mg of heparin (twice daily) are 
reviewed The results obtained were as follows In 1 case central visual 
acuity was decidedly improved, in 5 cases visual acuity became worse, 
in 1 case hemorrhagic glaucoma developed , m 12 cases some degree of 
improvement in central visual acuity occurred In the remaining 16 
cases the condition remained stationary P -p 
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Treatment of Retinitis Pigmentosa with Autoclaved Extract 
OF Aloe V Skorodinskaya, Vestnik oftal 25: 0, 1946 

Skorodinskaya observed the therapeutic effect of aqueous extract 
of conserved leaves of aloe on letmitis pigmentosa in 12 cases, or 
24 eyes. In 8 of these cases deafness was also present The extract 
was given subcutaneously, in a dose of 1 or 2 cc eithei daily or every 
other day, until a total of twenty-five to forty-five injections had been 
made In 1 case the extiact was used in the form of enemas (which 
IS a convenient method m children) In 2 cases implantation of the 
leaves of aloe (size 3 or 4 cc ) was used in addition to the injections 
In 1 case an implantation of conserved heterogenous skin was added 
to the course of injections of extract of leaves of aloe 

In all but 1 case there were improvement of vision (fiom 0 1 to 04, 
from 0 2 to 0 5) and enlargement of the visual fields, in some cases in 
the form of islands at the peripheiy Dark adaptation improved last 
The treatments had to be repeated every two or three months, as vision 
began to decrease at the end of three months The time of observation 
was from seven to eighteen months The treatment proved to be bene- 
ficial to the general condition of the patients, producing improvement 
of hearing, bettei regulated menstrual periods, better appetite and less 
fatigability. q Sj^chevska 



Society Transactions 

Edited by Dr W L Benedict 


SECOND PAN-AMERICAN CONGRESS OF OPHTHALMOLOGY 
Harry Scarls Gradic, M D , President 
Conrad Borens, MD, Secretary 
Moacyr E Alvaro, M.D, Secretary 
Montevideo, Uruguay, Nov 26 to Doc 7, J945 

PREVENTION OE BLINDNESS IN THE AMERICAS 

Report of the Comnuttee for the Prevention of Blindness of the Pan- 
American Congress of Ophthalmology Dr Francisco Belgeri, 
president, and Dr Baudilio Courtis, secretar)', Buenos Aires, 
Argentina 

The committee reported on the replies that had been received from 
the questionnaire sent to the delegates in each country of the Western 
Hemisphere From the data assembled the committee concluded that 
much work is to be done before a uniform program for the prevention 
of blindness becomes a reality They proposed a minimum program as 
the first step in the prevention of blindness in the Americas and sug- 
gested that the Pan-American Congress sponsor this program through 
government agencies and medical groups of each country The com- 
mittee w'ould organize as part of this plan an information bureau, where 
data on each local program could be assembled and material such as 
films, documents and pamphlets could be exchanged 

Causes of Umocular and Binocular Blindness in the Umted States 
Navy and United States Marine Corps During World War II 
Capt C a Swanson (MC), U S N 

Captain Sw'anson reported on 759 cases of blindness that had occurred 
during the war years up to 1944 Of these cases, blindness was bilateral 
in 119 and umlateral in 640 For practical purposes, blindness w'as 
considered as corresponding to uncorrected vision of 20/200 or less, or 
a permanent narrowing of the visual field of 15 degrees or less Of the 
bilateral cases, blindness was due to wounds received in combat in 72, 
to accidental wounds m 12 and to disease in 35 Of the unilateral cases, 
blindness was due to combat wounds in 322, to accidents in 143 and to 
disease in 126 The author pointed out the seriousness of intraocular 
foreign bodies in military ophthalmology and reviewed the methods of 
handling them In 50 per cent of the cases of intraocular foreign body 
enucleation was necessary 
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Prevention of Blindness Prof A Vazquez Barriere, Montevideo, 
Uruguay 

Professor Vazquez Barnere pointed out that “blindness is a social 
calamity” and that it is preventable m 70 per cent of cases He expressed 
the belief that the state, through legal enforcement of prophylactic 
measures and dispersion of educational material concerning preventive 
measures, should take a more active part in the conservation of vision 
of its populace It was proposed that the Pan-American Congress sug- 
gest to all the governments of the Americas the advantage of having 
assembled in a “Sanitary Digest for Prevention of Blindness” all the 
hygienic precepts and prophylactic measures necessary for such a pro- 
gram The author outlined m detail the measures necessary for the 
prevention of blindness resulting from heredity, infections, trauma, 
intoxications, lack of medical attendance and visual work effected under 
defective conditions 

Basic Work m Establishment of a ^‘Code for Illumination.” Dr Sal- 
vador Masson, Montevideo, Uruguay 

The author directed attention to the research being done by investiga- 
tors and scientific institutions to provide correct illumination for schools, 
office buildings and industrial establishments Since many defects of 
vision begin during the student days, it was suggested that more 
emphasis be placed on the teaching of “prophylaxis of defective eye- 
sight” to students in elementary schools 

Statistics m the Prevention of Blindness Prof Baudilio Courtis, 
Buenos Aires, Argentina 

This paper was not available for abstracting 

campaign against trachoma in the AMERICAS 

Report of the Committee on Trachoma of the Pan-American Congress 
of Ophthalmology Prof Dr Ivo Correa Meyer, Porto Alegre, 
Brazil 

Attention was called to the magnitude of the problem in collecting 
data on the incidence and distribution of trachoma in the Americas 
Through the diligence of members of this committee, data on the United 
States and Canada were assembled by Dr Phillips Thygeson , on Central 
America, by Dr P Richards , on Argentina, Uruguay, Bolivia, Chile and 
Paraguay, by Dr J A Sena, on Peru, Ecuador, Colombia and 
Venezuela, by Dr J Valdeavallano, and on Brazil, by Dr Silvio de 
Almeida Toledo The number of cases of trachoma m the Americas 
was estimated to be 1,000,000 The “trachomatous nuclei” of the United 
States, Brazil and Argentina were most important Smaller nuclei 
were found in Chile, Mexico, Cuba and Paraguay In such countries 
as Uruguay, Bolivia and Peru trachoma was of little importance In 
many others, sucii as Guatemala and Costa Rica, trachoma was unknown 
In Canada most of the cases of trachoma were obsen^ed in the 
southern and western provinces Although no state in the United States 
was completely free of trachoma, 70 per cent of the cases seemed local- 
ized to Virginia, Kentucky, Tennessee, Illinois and Missouri A mini- 
mum of 25,000 cases among the North American Indians was estimated 
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In Biazil the disease was chiefly localized in three aieas, namely, the 
nortlieastern section, the state of Sao Paulo and the colonial region of 
the state of Rio Grande do Sul Until 1943, when the fedeial govern- 
ment launched a campaign against tiachoma, eradication of the disease 
was in the hands of the state governments 

In Argentina trachoma \\ as endemic in the northern population, but 
the capital, Buenos Aires, was considered entirely free The Argentine 
government was taking steps to eradicate the disease, especially among 
school children 

The committee proposed that investigations be carried out in the 
vaiious countries on the piophylactic value of the new chemotherapeutic 
products, particularly the sulfonamide compounds 

Etiology of Trachoma Dr Phillips Tiiygeson, New York 

The author said that trachoma was caused by a virus of large particle 
size, belonging to the psittacosis-lymphogranuloma venereum group The 
virus appears to be strictly epitheliotiopic, and no proof has yet been 
offered that it occurs in human cells other than the conjunctival and 
coineal epithelium Research on this virus is handicapped by the diffi- 
culties of culture on living tissues, the absence of a suitable laboratory 
animal and the difficulty of obtaining material with an adequate concen- 
tration of the virus 

Recent Acquisitions in Therapy of Trachoma Dr Josl A Sena, 
Buenos Aires, Argentina 

The chronic evolution, the laried clinical aspects and the latent 
periods characteristic of tiachoma make it difficult to assess a cure 
However, it now seems indisputable that the sulfonamide compounds have 
a beneficial effect on the disease 

Trachoma in Guatemala Dr R Pacheco Luna, Guatemala, Guate- 
mala 

The author pointed out that trachoma is not observed among the 
natives of Guatemala He stressed the fact that trachoma among the 
foreign population is not transmissible to native vuves, half-breed chil- 
dren or Indian servants Although every condition favorable for the 
propagation of trachoma is present, the apparent racial immunity pre- 
vents this disease from becoming a problem 

Trachoma: Tnple Application of Sulfanilamide Dr J Li jo Pavia 
and Dr R Lack man, Buenos Aires, Argentina 

The authors reported 4 cases m which sulfanilamide was adminis- 
tered by mouth, instilled locally in solutions of 10 per cent and 25 per 
cent strength and applied locally as a fine powder Biopsies of the 
affected conjunctiva before and after treatment revealed the beneficial 
effects of this method of therapy 

Trachoma in Pernambuco, Brazil Prof Francisco Figueredo and 
Dr Altino Ventura, Pernambuco, Brazil 

Of the 15,200 patients treated at the clinic and hospital in Pernam- 
buco, approximately 16 50 per cent had trachoma The authors formu- 
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lated a plan for the treatment and prevention of trachoma This plan, 
from the north of Biazil, ^vas the fiist to be submitted in the campaign 
against trachoma 

Organization of Campaign Against Trachoma in the State of Sao 
Paulo (Brazil) Dr Silvio dl Almeida Toledo, Sao Paulo, 
Biazil 

Dr Silvio de Almeida Toledo, diiector of the trachoma service of 
the Department of Health of the State of Sao Paulo, described his 
oiganization of services foi the prophylaxis of trachoma throughout the 
tenitoiy duiing the period of 1943 to 1945 (January to June) and gave 
a statistical analysis of 435,818 cases of the disease enrolled m the 
tiachoma dispensary units 

Ihe authoi discussed in detail- (a) medical and sanitary assistance, 
Avith lespect to attendance, lecoveiies, operations and laboratory tests, 
(5) epidemiology, with respect to types of trachoma and nationality, 
coloi, sex and profession of patients, (c) trachoma and blindness, 
{d) tiachoma and biologic tests, (e) trachoma and climatic and geo- 
graphic conditions, and (f ) trachoma and contagion, ending with a study 
of statistics on prevalence and infection 

CONTACT LENSES 

Plastic Contact Lenses Prof Dr Baudilio Courtis, Buenos Aires, 
Argentina 

The author stated 'hhat eveiy eye foi which a contact lens is indi- 
cated can tolerate such a lens” piovided the pioper adjustments have 
been made Molding the plastic mateual to the eyeball is unnecessary 
with use of the trial box of thirty lenses which the author recommended 
The piescnption of a contact lens begins with measurement of the corneal 
ladius with the ophthalmometer The corneal diameter and the scleral 
ladius are next measuied Examination of the contact lens in position 
Av^ith a 2 per cent solution of fluorescein sodium and cobalt light is neces- 
saiy to conect any maladjustments A final mold of the finished lens 
should be made in case it is necessary to repioduce it foi any reason 

•Stereophotographic Measurement of the Antenor Segment of the Eye 
Dr Enrique V Bertotto, Rosaiio, Argentina 

The authoi reported on the progress being made in photography of 
the curvatures of the anterior segment The accurate photographic 
measurement of the coineal and conjunctival curvatuies makes it possible 
to produce a contact lens with a larger base resting on the conjunctiva 
Additional advantages of this method are as follows Compression on 
the eye is avoided , the eye is not touched, and the height of the cornea 
IS moie accuiately determined After the eje is anesthetized, the con- 
junctiva is dusted with powdered charcoal to make this tissue visible 
on the photogiaphic plate The photographic measuiement is ba<^ed on 
the principle that each point of space is fixed on two photographic jilates 
Once the distance beUveen the objectives, the distance between the objec- 
tnes and the plates and the distance from the center of the plates to 
the image are known, the exact position of any point on tlic anterioi 
segment of the globe can be obtained through a proportional equation 
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Present Day Plastic Contact Lenses Dr Edl \rdo Amoretti, Cordoba, 

Argentina 

The authoi stated that tlic use ot plastic contact lenses is the best 
method foi the exact collection of most eirois of lefi action Plastic 
contact lenses of sphencal re\o!ution and tone lenses can lie used ^\lth 
success m ceitain cases Tuithei work should be done m regard to 
the appropriate solutions to be used with the cuirent lens Ihe author 
appealed foi further investigation on the cause of keratoconus 

C.0M0SC01’\ 

Gonioscopy and Goniometry Their Applications and Limitations 

Dr H Sale Sug\r, Detroit 

The author piesented a short description of the technic of gonioscopy 
and stiessed the anatomic points to be obscr\cd with this method of 
examination The traheculai band extending fiom the termination of 
Descemet’s membrane to the anterior edge of the ci!iar\ bod) is impor- 
tant from the functional standpoint Schlcmm's canal is not usually 
visible The optical illusions cieated by the distortion of the globe by 
the contact lens were mentioned Cradle and Sugar measured the angle 
of the anteiioi chamhei hi calculating the length of an imagmarj per- 
pendicular line cliawn fiom the limits of Descemet’s membrane to 
the ins 

Gonioscopy has its practical application m the stud) of pathologic 
processes of the limbus and anterior chamber and in the study of glau- 
coma The method is an aid in differentiating the congestn e attacks of 
pi unary glaucoma from the congestive phase of secondary glaucoma 
Gonioscop} has showm that in cases of so-called priman glaucoma twm 
clinical signs can be distinguished the narrow angle and the normal 
01 wade angle 

Gonioscopy Prof Dr Jorge \'^AEDEAvnr lano, Lima, Peru 

Study of the angle of the anterior chamber was begun by Trantas 
in 1899 and w'as pursued b} Salzmann and Koeppe In 1925 Uribe 
Troncoso invented the gomoscope and used it with the contact lens 
Gonioscopy, by pei nutting a detailed examination of the angle of the 
anterior chamber, enables one to study one of the factors which con- 
tribute to the control of intraocular pressure From a surgical view'point, 
gonioscopic study helps m determining the appiopriate zone for good 
drainage and may reveal the reason for failure of a filtering opeiation 


^ New Concepts of Glaucoma Derived from Gonioscopy Dr Peter 
Kronfeld, Chicago 

Gonioscopy has confirmed the mechanism of tw'o w'ell known types 
of glaucoma the one due to ins block, and the other to peripheral 
synechias follownng retarded formation of the anterior chamber, either 
postoperative or post-traumatic With regard to corneoscleral tiephin- 
gonioscopy has revealed that eyes wth wide angles and free from 
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peripheral synechias are most favoiable for this operation, that the most 
favorable site for the trephination is halfway between the entii ely corneal 
<md the mostly scleral position and that the majority of the complica- 
tions are due to a too rapid decompression With iiidencleisis, an 
appreciable separation of the internal edges of the wound occuis in 79 
per cent of the successful cases and in 62 per cent of the cases of failure 
In cyclodialysis a successful operation is assured with a superciliaiy 
cleft communicating with the anterior chamber and extending over at 
least 45 degrees on the dial Iridectomy is successful only in cases of 
nairow angle glaucoma and of certain secondaiy glaucomas 

GLAUCOMA 

Preglaucomatous State Dr Harry S Cradle, Chicago 

In 1924 the authoi proposed the term “preglaucoma” for the con- 
ditions in which ocular hypei tension is expected to occur m the course 
of time Two types of hypertension can be foreseen the narrow angle 
type, with manifestations of acute, uncompensated glaucoma, and the 
wide angle type, with an insidious beginning It is important to dis- 
tinguish between the two types, as provocative tests may prove disastrous 
111 cases of the fiist type 

In consideration of the eyes in w'hich acute hypertension may develop, 
the patient’s history is of great importance The patient is rarely under 
45 or ovei 70 Myopia in these patients is rare The ins which is 
somewhat thicker and the iiis in which dilation of the pupil causes an 
increased thickness of the base piedispose to acute hypertension In 
eyes which have had previous prodromal attacks a few traces are usually 
left, such as slight mydi lasis with oval deformation of the pupil or partial 
atrophy of a sector of the ins 

Greater care is required to discover preglaucoma of a chronic type. 
The case history furnishes less useful data, and the age range is gieatei 
Gonioscopic examination reveals an open angle ivith particles of pigment 
embedded in the trabeculae in some cases The pupil tends to dilate 
with a facility unusual in normal eyes Frequently there is enlargement 
of the bhndspot of from 1 to 5 degrees, for which there is no explanation 

When glaucoma is suspected, provocative tests must be lesorted to 
These tests aie based on the increase m tension stimulated by various 
well knowm pioceduies, the most useful being the drinking test or the 
use of a weak mydriatic, wFich produce an inciease up to 8 mm 

A 1 per cent solution of pilocaipine nitrate instilled on leliiing may 
be used in the pi eglaucoma state 

Estimation and 'Mechamsm of the Destructive Effects of Ocular 
Hypertension Dr Amadeo Natale, Buenos Aires, Argentina 

The \aiious theories of formation of the aqueous humor and the 
s}stem of drainage of the intraocular liquids were reviewed The lelative 
parts played by the several anatomic stiuctures both in the pioduction 
and m the diainage of the intraoculai fluids were mentioned IManv 
obser\ntions and expenmental data ha\e been accumulated to explain 
the etiolog} and ph} siopathology of glaucoma, but no one has been able 
to arrive at a theor\ which is in accord with all the known factors 
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DISCXjSSIOX 

Dr Sir.vio ol Abrlu Fialiio, Rio dc Jnncno, Bia/il Inliaocular 
hypertony is the piimaiy and fundamcnt.il cause of the visual decrease in 
glaucoma, although accessor} factors c.in piodticc a slouei or a more 
lapid onset of the hypcitony An cs]ieciall} intense compiessive action 
on the net ve hbeis at the point whcie thev ic.ach the optic disk is piobabl} 
the mechanism of the initial desti ucln e cflcct on a ision 1 f the first effects 
ot compiession weic felt in the letinal circulation, then the peripheral 
segments of the letina logicall} would be the fust to feel the effects ot 
mci eased piessmc and this w'ould be reflected in a difleicnt type of 
visual fidd defect In some eases nasal depression ol the Msual field 
piecedes the appeal ance of the aicuate scotomas 

Indications for Surgical Intervention in Cases of Glaucoma* How 
Long Should Medical Treatment Be Continued'!’ Pnor IJirrov 
Rocin, Bello Plonzontc, Brazil 

In cases of chiomc simple glaucoma medical lieatmcnt needs siiigic.al 
supplementation fiom the moment it beeomes eiideiit that the disease 
IS piogiessmg in spite of the theiapy 11} pci tension is onl} one clement 
in the glaucomatous syndrome, although opeiation inai alienate the 
hypertensive state, it should not be cntiieh scp.ii.ited from the supple- 
mentar} medical tieatmcnt 

Chrome congestuc glaucoma, moic than the simple t}pc, lequiies 
surgical inteiventioii as a w'eapon against hypertension In cases ot 
acute glaucoma, if the attack does not }ield after tw'ent}-foui houis of 
medical tieatment, operation is ncccssan 

In cases of the so-called inflammatoiy type of sccondar\ glaucoma, 
mydnatics should be used, and the response to medical tieatment is 
gcneially favorable 

In cases of hydrophthalmia caily opeiation is necessaiy, before 
ph}siologic structuies are altered 

Indications for Surgical Treatment of Glaucoma Dr Santiago 
Barrenechea, Santiago, Chile 

The author cited cases in wdiicli the disease w'as adequately conti oiled 
by medical treatment over a period of years So long as the hyper- 
tension can be regularly controlled there is no need of surgical intei- 
vention If medical treatment fails to control the hypertension, operation 
should be performed even though the evolution of the disease seems 
far advanced 


Indications for Surgical Treatment of Chronic Glaucoma and Choice 
of Operative Technic Prof E Velter, Pans 

So long as the symptoms of glaucoma aie conti oiled wuth miotics 
and there are no progressive defects in the visual field, surgical inter- 
vention may be postponed The presence of Bjen urn’s scotoma is not 
a contraindication to operation Even though the fixation point is 
rea ened by progressive narrowing of the visual field, operation should 
o e e erred, for loss of the central island of vision as the lesult of 

lipcf authoi considers the fistulizing operations the 

method m treatment of chionic glaucoma 
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Hemicyclodialysis for Reestablishment of the Physiologic Formation 
of the Intraocular Fluids Dr Antonio Torres Estrada, ^Mexico, 
D F , Mexico 

The author asserted that the results obtained ^Mth cyclodialysis and 
hemicyclodial} SIS are superior to the fistuhzing operations The prin- 
cipal effect of hemic} clodiah sis is to reestablish drainage of the aqueous 
through Schlemin's canal 

Gomoscopy After Lagrange’s Operation. Dr Jorge Peyret, Buenos 
Aires, Argentina 

The author described the usefulness of gomoscopy in the postopera- 
tne control of glaucoma after the Lagrange operation 

Induced Double Retinal Pulse as Observed in Moving Pictures. Sign 
of Preglaucoma (■?). Dr J Lijo Pavia, Buenos Aires, Argentina. 

Pulsation m the central retinal artery produced uith the ophthalmo- 
djnamometer and persistence of pulsation in the central retinal vein 
constitute a double retinal pulse Cinemas vere produced shoving this 
phenomenon The existence of this sign, in the author’s opinion, affords 
strong presumption that a latent glaucomatous state exists 

Etiologic Factors of Glaucoma in Colombia. Dr A Pesada and Dr J. 
Diaz Guerrero, Bogota, Colombia 

This paper v as not a\ ailable for abstracting 

Degenerative Glaucoma. Proe A Terres Estr^vda, Mexico D F , 
Mexico 

This paper v as not ai ailable for abstracting 

Plasmotherapy of Glaucoma Dr R Rodriguez Barrios, Montei ideo,. 
Uruguay 

Basing his vork on Duke-Elder’s experimental studies, the author 
gave intraienous injections of plasma to patients vith glaucoma and 
reported the clinical histones of a series of patients treated m this way. 
In most patients an effective decrease of ocular tension was obtained 
Among the patients there are cases of pnmar> glaucoma, both of the 
vide and of the narrow angle tjpe, chronic or acute, as veil as 2 cases 
of inflammatory glaucoma appearing in the course of iridocyclitis, in 
vhich a lovenng of tension vas obtained In most patients the effect 
on tension appeared tvo or three hours after the plasma had been 
injected and continued for tvo or three days In a case of chronic con- 
gestive glaucoma with acute onset of hj^pertension, all other therapeutic 
measures vere useless, but tension vas lovered to normal ^vlth the use 
of plasma and remained so for some time Plasma has not been used in 
more cases of ocular hypertension because of the difficulty m obtaining 
it, and only 1 patient received injections of concentrated plasma In 
some cases the value of the plasma proteins vas studied The possi- 
bility of obtaining an increase in the value of the plasma proteins vitlx 
appropriate diets vas suggested 
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STR\BISMLS 

Surgical Treatment of Exopliona and Exotropia Dr Gcorge P 
Guibor, Chicago 

The authoi picscntccl the conclusions dciuccl ftom his study of a 
cenes of cases of exophona and exotropia icsulting from defects or 
lesions m the medial longitudinal fasciculus (intranuclear paresis) 
These cases were chaiacteri^ed b} exaggciation of the defect under con- 
ditions of fatigue, ^\eakncss of one or both medial rectus muscles, a 
normal neai point of convergence foi ncai range and an error of refrac- 
tion uhich had no direct i elation to the degiee of the dc\ lation Resection 
ot both medial rectus muscles associated with lecession ot one or both 
lateial rectus muscles gave bettci cosmetic and functional results than 
a similar operation perfoimcd m two sessions Adiancement of both 
medial lectus musdes and recession of a lateial rectus muscle did not 
})ioduce a pcimanent cure of the stiabismus Advancement of both 
medial rectus muscles impio\ed the dncigence. but there was a rccur- 
i ence 

Surgical Treatment of Concomitant Strabismus Dr Thomas Alifx, 
Chicago 

The authoi emiihasizcd the necessiU of a caicful pieoperatne exami- 
nation He called attention to the importance of determining the 
presence oi absence of anomalous retinal coriespondence In cases of 
coniergent strabismus with secondar\ o\ei action of an inferior oblique 
muscle recession of the inferior oblique as a supplement to the operation 
on the rectus muscles w^as suggested lie stated the opinion that exten- 
sue retrocession was more effective m coirection of strabismus than 
complete tenotom} I-Ie desciibed a technic foi msertional partial 
tenotom}, in which the tendon, but not the ligaments, were sectioned 

Surgical Treatment of Strabismus Dr Rcxj: Coxtvrdo, Santiago, 
Chile ' 

The technic employed in the suigical collection of 60 cases of stiabis- 
inus was described The author utilized only one thiead in suturing 
the tendon to its new point of insertion He expiessed the belief that 
tins method not only peiinitted moie lapid execution of the operation 
but added to the certaint}'^ ot collection 

Operative Technic for Concomitant Strabismus Dr Edmukdo 
Semeraro, Barbacena, Minas Geraes Biazil 

In the procedure of retrocession, a laige poition of Tenon’s capsule 
is displaced backward, along with the muscle tendon, to the new inseition 
In the advancement procedure on the opposite side triangular flaps of 
capsule are lesected up to the limbus The muscle tendon is then 
leattached to the sclera 3 mm fiom the limbus 

Orthofusor, Amblyoscope and Prisms Indispensable in Treatment of 
Strabismus Dr J Lijo Pavia, Buenos Aires, Argentina 

The authoi emphasized the role of oithopedic training m the treat- 
ment of strabismus He described the orthofusor and the ambljmscope 
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and explained then function Fouiteen cases of stiabismus were pie- 
sented in which oithoptic training effected a coirection In some of 
these cases coriection was obtained in foui months wheieas in the moie 
difficult cases of stiabismus correction was not obtained unless oithoptic 
exercises weie given ovei a two to thiee yeai peiiod 

RESEARCH PAPERS 

Filamentous Keratitis Prof Carlos Weskamp, Rosaiio, Argentina 

This papei was not available foi abstracting 

Recent Additions to Knowledge of Experimental Nephrogenous 
Arterial Hypertension and Ocular Lesions Dr Frederico F K 
Cramer and Dr Miguel Angel Etcheverry, Buenos Aires, 
Argentina 

Using Goldblatt’s pioceduie (closuie of the lenal aiteiy with foi- 
ceps) the authors pioduced arterial hypei tension in dogs and rats 
The}'- concluded that the mechanical eftect of the elevated arterial 
pressuie was chiefly lesponsible foi the disturbances that they noted 
ophthalmoscopically The piolonged action ot the experimental neph- 
rogenous increase in tension in these animals caused ocular disturbances 
of a vasculai oiigm, such as distinct degiees of vascular sclerosis, hemoi- 
ihages and exudates, with impaiiment of lenal function of variable 
degrees and lesions of i enal sclei osis 

- Nonvisual Functions of the Retina Prof Clemente Estable, 
i^Iontevideo, Uruguay 

A critical survey uas made of the letinohypothalamic connections 
and of the centers and tracts through which the retinoadrenal, letino- 
cutaneous, retmogonadal, retmopostuial and retmokinetic reflexes are 
produced The authoi desciibed the expeiinients and jnicioscopic studies 
which were carried out 

Images of Secretory Elaboration of the Ciliary Epithelium Dr J 
SvERDLiCK, Buenos Aiies, Argentina 

With the aid of the staining method of Achucairo and del Rio Hor- 
tega, the author was able to demonstiate a gianular content at the distal 
pole of the deal cells in the superficial stiatum of the ciliaiy piocesses 
It uas felt that these granules play a definite secietory role in elaboration 
of certain organic components of the aqueous huinoi 

Chronaxia of the Extraocular Muscles Dr Washington Isola 
Montevideo, Uruguay 

Chronaximetnc in\ estigations ueie earned out on the extraocular 
muscles of dogs and rabbits The authoi found that different chronaxias 
existed for the diffeient muscles Foi ceitain muscles double or triple 
chronaxias existed On the basis of this vork the extraoculai muscles 
V ei e classified as flexor and extensoi 
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Circulatory Mechanism of the Ins Pnor Cli:mente Estable and 
Prof R Rodriguez Barrios, Montevideo, Uruguay 

The ciiculatoiy mechanism of the iiis was studied mici oscopically 
and in vivo m albino animals The authors concluded that vasodilatation 
tends to produce miosis, and vice vei sa, and that vasoconstriction facili- 
tates m} driasis, and vice versa The slightest oscillation of the 
intiaoculai piessure influenced the cii dilation of blood m the ins Sub- 
conjunctival injections of any solution pioduced mechanical eftects on 
the circulation of blood in iris tissue independent of the action of the 
solution The ciiculatoiy disturbance produced by iiidectomy, paia- 
centesis, piolapse of the ins and numerous drugs weie studied 

Adrenergic Innervation of the Smooth Musculature of the Lower 
Eyelid Dr Z M Bacq and Dr Washington Isola, Montdideo, 
Uruguay 

The contraction of smooth palpebral muscles nas studied in dogs 
and cats In this work nen proofs of the theoij of cliemical transmis- 
sion of nerve impulses nere offeied On the basis of this theory, the 
behavior of smooth muscle in the e 3 'elids in ceitain clinical syndromes 
accompanied n ith an increase in sympathetic tone n as evplaincd 

Interpretation of Kolmer’s Rods in the Nerve Cells of the Retina 
Dr J SvERDLicK, Buenos Aires, Aigentma 

By application of special stains the authoi studied Kolmer’s rods in 
the human letina He found these lods to be present in almost all the 
cells of the internal granulai la)'ei 

UNornciAL PAPERS 

Ocular Tuberculosis and Tuberculin Therapy Part of a Climcal Inves- 
tigation (1927-1945) Prof Carlos Ciiarlin, Santiago, Chile 

The authoi called attention to the fiequent occurrence of idiopathic 
ocular disordeis in tubeiculm-sensitive persons with an antecedent his- 
tory ot tubeiculosis in the family A compiehensne leview of the liteia- 
ture on this subject was made He called attention to the success of 
tubeicuhn therapy foi these oculai disoideis, as employed by him and by 
othei investigators 

Pathologic and Therapeutic Aspects of Retinal Detachment Dr PI 
Arruga, Barcelona, Spain 

A review of the pathologic and therapeutic aspects of letinal detach- 
ment was presented According to the author, the fundamental concepts 
of letinal detachment as proposed by Gonin have been modified very 
little through a period of years Fiom an etiologic standpoint, the letina 
probably does not become detached unless it is diseased Trauma of 
the ej'e as a factor in detachment probably does not have as much 
importance as was at first thought Excessive stooping, sneezing and 
coughing are piobabl}’^ important factors in producing detachments in 
myopic persons and in patients recovering from cataract operations The 
author stated the belief that a healthy choioid is the chief factoi in the 
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cuie of detachment and, foi that leason, advised minimal operative 
trauma to this tissue He recommended adequate rest in bed both 
befoie and after opeiation He utilizes injection of an into the vitreous 
as a means of maintaining tension within the e}e aftei the surgical pio- 
cedui e 

Venous Thrombosis and Recurrent Vitreous Hemorrhages , Prof E 

Velter and Prof A G Renard, Pans 

The authors pointed out that newl} formed venous collaterals, after 
paitial venous thiombosis, are vei} fragile Bleeding fiom these newdy 
foimed venules is piobably lesponsible for the recurrent hemorrhages 
observed m the retina and vitreous after periphlebitis According to the 
authois, 111 most cases of periphlebitis of the letinal veins in young pei- 
sons the condition is piogiessive and is neaily alwajs due to tubeiculosis 
The \aiious therapies advocated for this disease haie been unsatisfactoiy 

The Accommodative Unit in Corrected Ametropias Dr Joseph I 

Pascal, New' Yoik 

A pel son whose ametropia is collected b} lenses is said to have 
■“lens emmetropia,” although his condition is somewhat different from 
that of a peison wnth natural emmetropia The accommodation of the 
subject with natuial emmetiopia coriesponds exactly to the dioptric 
power of the distances of fixation, and the accommodation of the subject 
with corrected ametropia also coiiesponds to the dioptric value of the 
distances, although expiessed m terms of its own basic unit of accommo- 
dation 

Each person wnth collected ametiopia has his owm accommodative 
unit, the value of wdiich depends on the class and degree of his ametropia 
and on the distance of the corrective lens fiom the ere The accommo- 
dative unit of the person with natuial emmetropia is 1 D , that of a 
subject w'lth coriected hypermetropia is ahvays moie than 1 D , and 
that of a subject with corrected myopia is less than ID For example, 
a subject with 5 D of hypermetiopia with his correcting lens at a distance 
of 15 mm from his ej'e would have an accommodative unit of 1 17 D 
A subject w'lth 5 D of myopia wnth his coirective lens at the same 
distance would have an accommodative unit of 0 865 D In order to 
focus at 0 25 meter, each subject would have to use 4 units of accom- 
modation, which represents 4 68 D for the h}peimetiopic subject and 
3 46 D for the myopic subj ect 

The standard foimula for the accommodative unit is 

“=-(r3Lr(i) 

which can be simplified as follows 

u = 1 — 2 dL (2) 

The inciease in the accommodatne unit foi the vaiious refractions 
shows an interesting curve, in the shape of a paiabola, with a sharp and 
rapid ascent for corrected hypei metropia and a slow and gradual descent 
for myopia 
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The Replacement Lens and the Accommodative Unit — All or part 
of the accommodation can be leplaced by a positive lens The degree 
of this lens can be calculated m exactly the same way for the subject 
uith natural emmetropia as foi the subject with “lens eminetropia,” so 
long as the accommodation can be calculated in corresponding accommo- 
dative units Tlie foimula foi the leplacement lens is 

in which A IS accommodation, expiessed in accommodative units When 
this IS expiessed in diopteis, the foimula foi the leplacement lens is as 
follow s 

The degi ee ot the i eplacement lens depends not only on the class and 
degiee of the ametiopia and the ppsition of the corrective lens but also 
on the stage oi the accommodative pioccss m which the dioptei oi the 
accommodatne unit should be leplaced For example, a stiongei lens 
is needed to leplace tlie second unit of accommodation than that neces- 
saiy foi the fiist, and lenses of highei degrees, foi the third, fourth and 
fifth units of accommodation, and so on The graph for replacement 
lenses is in the foim of a section of a paiabola, showing the increasing 
degrees foi the different stages of the piocess 

The leplacement lens, theiefoie, has an efficiency related to the 
accommodation, whicli depends on whether the lens is equal gi eater 
or smaller than the accommodation it leplaces In cases of natural 
emmetropia and corrected myopia the replacement lens has a negative 
efficiency, because it has a gieatei dioptnc powder than the accommoda- 
tion it replaces In cases of conected hypermetropia the replacement 
lens has a positne efficiency inasmuch as it replaces that part of the 
accommodation which should be used to neutralize the hypermetropia 
totally 01 partialh , its efficiency is negative when it lejilaces accommo- 
dation above this level 

This concept ot the accommodative unit clearly explains whj, fiom 
the optical standpoint, the subject wnth conected hypermetropia becomes 
presbyopic earlier than the subjectw’ith corrected myopia, it also explains 
why m cases of anisometiopia, because of the different accommodative 
units for the two eves, it is wisest to prescribe a stronger lens for reading 
for the eye with the least intiinsic power of lefi action, and whj in cases 
of astigmatism although piopeilj' conected a perfect focus foi neai 
vision cannot be obtained, owing to the diffeient accommodative unit 
for each meiidian 

History of Ophthalmology in Latin America Dr MoacicR E Alvaro, 
Sao Paulo Brazil 

The authoi tiaced the origin and tiends of ophthalmology in the 
various Latin Ameiican countiies Most of the chairs of ophthalmology 
South American countries were established m the peiiod from 
to 1890 by European-tiained ophthalmologists In more lecent 
years, the European influence on ophthalmologic thought has been 
ess noticeable in South American countries because students have 
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remained at home for postgiadiiate study In Mexico, Cuba and the 
Central Ameiican countries most of the younger ophthalmologists are 
American trained 

Darnel’s Technic for Correction of Generally Contracted Orbital 
Socket Prof R La.je Weskamp, Cordoba, Argentina 

Darnel’s operation for lestoration of the conjunctn^al cul-de-sac is 
destined foi cases in uhich the loss of the inferior fornix makes the 
cavity incapable of letaining an aitificial eye A horizontal incision is 
made paiallel to and 6 mm tiom the inferior hd border The con- 
junctiva IS undermined backw ard and is freed from all adhesions A new 
cul-de-sac is then made bj stitching the mobile conjunctiva to the deep 
suiface of the skin neai the oibital flooi 

Extraction of Foreign Bodies with Aid of the Slit Lamp Dr A 
Posada, Bogota, Colombia 

This paper vas not a\ailable foi absti acting 

A jWew Operative Technic of Conjunctival Grafting in the Pterygium. 
Dr Roque Bellido T \gle, Lima, Peru 

The apex of the pterjgium is peeled from the coinea in the usual 
mannei, but the body of the pterjgium is resected leaving a semilunar 
defect extending from the limbus to the caruncle The defect is covered 
by a graft obtained from the conjunctival tissue along the superior limbus 
and anchored vith suitable sutuies The donor area is closed uith a 
running stitch 

Onchocerciasis in Guatemala Dr E Pacheco Luxa, Guatemala, 
Guatemala 

Onchocerciasis is endemic in certain limited areas of Guatemala and 
is responsible for a high percentage of blindness among persons working 
on coffee plantations A species of fly is the intermediate host, and 
the disease is transmitted from one human host to another by the bite of 
this fl;y The filariae have a predilection for the subcutaneous tissue of 
the head and form fibrous tumois as they reproduce The microfilariae 
may infect any of the tissues of the eye Mhth repeated infections of the 
e>e chronic keratitis or progressive uveitis develops, ultimate!) leading 
to phthisis bulbi Except for excision of the fibrous tumors, there has 
been no satisfactory treatment 

Intracapsular Cataract Operations Dr Manuel Anton Perez, 
Habana, Cuba 

A senes of 250 intracapsulai cataiact extractions i\as reviewed The 
author extracted the cataracts w ith a Sinclair forceps and Arruga hook 
In all but 10 cases some type of iridectomy ivas performed The corneal 
incision 11 as made with the Graefe knife, and Liegard s corneoscleral 
suture ivas inserted 

Ocular Alterations Associated witli Leprosy Dr Siqueira de C-ir- 
VALHO, Rio de Janeiro, Brazil 

This papei ii as not ai ailabie foi abstracting 
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Actual Conditions in the Onchocerciasis Clinic Dr M Puig Solanes, 
Mexico, D F , Mexico 
This paper was not available loi absti acting 

Alterations in Detached Retina as Observed by Stereoscopic Ophthal- 
moscopy Proe Arciiimede BtjSAcca, Sao Paulo, Brazil 

Stereoscopic ophthalmoscopy facilitates the diagnosis of minute retinal 
detachments because it is possible to visualize the sepai ation of the retina 
from the undei lying pigment epithelium The changes noted with 
detachments at the fovea and the perifoveal legion wete desciibed 

Pseudotumoral Exophthalmos Prof F A lit lr and Dr Guy Offret 
P ans 

The authois called attention to cases of piogressne exophthalmos, 
eithei unilateial oi bilateial, in wdnch suigical exploi ation failed to dem- 
onstrate the presence of an intiaorbital tumoi Histologic examination 
in these cases levealed a tine increase m the volume of the extraoculai 
muscles The lole of the endocrine glands, particularly the thyroid, and 
the possibility of intraoibital phlebitis as etiologic agents in this t>pe of 
exophthalmos weie discussed 

Keratoconus m Colombia Dr J Dx\7 Guerrero Bogota, Colombia 
This paper w as not available foi absti acting 

Microphakia Associated with Secondary Glaucoma Dr } JMARTI^s 
Rocha, Campinas, Brazil 

This papei was not available toi absti acting 

Relation of Avitaminosis A to Infantile Blindness Dr T T vv ires, 
Rio de Janeiro, Biazil 

This paper was not available foi abstracting 

Visualization of the Choroidal Vessels with del Rfo-Hortega’s Silver 
Impregnation Dr J Sverdlick, Buenos Aiies, Aigentina 

The vasculai netwoik of the human choioid was studied with the 
silvei impregnation stain of del Rio-Hoitega Anastomosis of the 
venous channels ivas described 

Difficulties in Climcal Interpretation of Syndromes of Compression 
of the Intracranial Portion of the Optic Nerve Prof E A^elter 
and Dr Desvignes, Pans 

The authors mentioned numerous cluneal conditions that can, directly 
or indirect]}, produce compression on the intiacianial poition of the 
optic nerve They emphasized that a caieful neurologic examination 
must be made and careful attention directed to the clinical evolution of 
the signs and symptoms if mistakes m diagnosis weie to be avoided 
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Cataract Operation with a Security Knot Dr A Posada and Dr J. 
Diaz GuniiRDRO, Bogota, Colombia 

This papci ^^as not available loi absli acting 

Relation of Ocular Tension, Arterial Tension, Venous Pressure and 
Rate of Circulation Dr IsL Puig Solanes, Mexico, D E , Mexico 

This papei \\as not a\ailable foi absti acting 

Local Use of Penicillin in Ophthalmology Dr E Salerno, Sao> 
Paulo, Biazil 

The authoi cited 2 cases ot intiaoculai infection and 1 case of 
external infeclion m which penicillin had been successfully employed 
Foi intiamusculai use. a dose of 10 000 units given eveiy thiee houis> 
day and night uas lecommended 
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Les yeux et la vision des verebres By A Rochon-Diivigneaiid 

Pp 719, with 500 illustrations Pans Masson & Cie, 1943 

It IS not often that a man has the pnvilege, by living long enough, 
of seeing his dieams come true Rochon-Duvigneaud, now in his 
middle eighties, but in no way less alcit than vhen I fiist knew him, 
o\er a quartei of a century ago, seems to have had this luck He was 
one of the most prominent French ophthalmologists by profession, 
but he strikes one as having always been a zoologist and a student of 
comparative anatomy by taste He letired fiom actue duty in the 
Lacnnec Hospital, Pans, in 1926 and has spent the last fifteen years 
in collecting his previous papers, completing his studies of animal eyes 
and viiting this lemarkable book on the eyes and vision of the 
vertebrates 

Chaptei 1, which contains 150 pages, gives a desciiption of the 
human e^e, with constant leferencc to similar structures in animals 
Chaptei 2 (30 pages) deals with the origin of the reitebiatc eye 
Notwithstanding w'ell developed ejes m a few inrcitebiates such as 
the gastiopods and cephalopods, with a retina, a lens, a tiansparent 
coinea and a pigmented diaphragm, the authoi does not believe that 
the veitebrate eye can in any way ha\e been deiived from the mvertc- 
biate e\e Studies in comparatue embrjologv show' that at an earl} 
stage theie is a staking similarity in the eyes of the embi}os of all classes 
of leitebrates Difleieiitiation comes latei 

Succeeding chaptei s are devoted to the description of the eves of 
fishes (cyclostomes, selacians, teleosts, chondrosteans and dipnoans) 
batiachians, reptiles, buds and mammals It is, of couise, impossible 
to leiiew' this book in detail, and I can note only some of the most 
staking features mentioned I have, of course, read this book as an 
ophthalmologist, not as a zoologist, and it was chiefly with leference 
to the physiology and pathology of the human e}C that my mteiest w’as 
aw akened 

Fishes — It IS usually accepted that lefi action is hyperopic in 
selacians and myopic in teleosts, but the author finds hypeiopic refrac- 
tion even in the lattei There is a curious description of Anableps 
tetrophthalmus, with its bifocal cornea Theie are two pupils in each 
eye, and, as this fish usually has its head half out of the water, the 
one IS used to see through air and the other to see thiougb watei 
S}ngnathus acus has a pigmented layer in the coinea, the center 
lemains clear, and this may constitute a diaphiagm useful in improving 
V ision Ocular tension in fishes is low' There is no evidence of filtra- 
tion in the angle no canal of Schlemm 

Baf) acinans — The author finds a musculai diaphiagm m all arterioles 
supplying the uvea, paiticularly in the anteiioi segment, and he believes 
that this may regulate the ocular tension There is a cm lous atrophic 
e}e in Pioteus angumus A perfectly noimal embryonic eye forms in 
tie ana, then it shiinks, and in the adult it is but a small pigmented 
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nodule, seme 300 micions in diametei, hidden under the skin Proteus 
anguinus lives in subterianean waters, away fiom any light Has this 
anything to do with this atiophyi* 

Rcphlcs — In the tm tie, accommodation is due to the formation 
of an anteiior lenticonus thiough conti action of the iiis The retina 
is paiticulail}'' well developed m the sauiian eye Amacrme and 
ganglion cells aie piobably better repiesented here than m any othei 
animals One of the most curious featuies in reptiles is the fact that 
maii}^ of them see thiough a fixed and transpaient lid (ophidians) 

Buds — The authoi has always been particularly interested in birds, 
and tlie chaptei on the physiology of their vision is well worth reading 
He does not believe, as many have suggested, that buds have a visual 
acuity much bettei than man’s The colored diops in the bird letina 
are, of couise, discussed, but then tiue use lemains unknown The 
author has studied the visual field by placing the head in the center of 
a penmetei, baling the posteiior aspect of the sclera and moving along 
the ai c of the perimeter a small light, which is seen on the sclera In that 
fashion he has studied the ovei lapping of the binocular field and the 
visual axes This woik is veiy mteiesting, as some birds of prey 
have a double fovea One is cential, looks lateially and is used for 
monocular vision, the othei is peiipheial, looks forwaid and is used 
for binoculai Msion The eyes of most birds are aspherical, the 
upper half, which sees the giound as the bird is in flight, is larger 
than the louei half The author points out that the horned owl has 
a ver} laige canal of Schlemm (2 mm in diameter) and that some 
problems of physiology concerned with ocular tension might be solved 
by using this animal foi expeiimental reseaich 

Mammals — It is only with mammals that the movements of the 
two eyes are associated In more primitive forms they are independent 
Sometimes this is very evident (chameleon) because the amplitude of 
the independent movements is gieat Another characteristic feature 
of the mammalian eye is that blood vessels penetiate the retina There 
is a detailed description of the mole’s eye, which is curiously undeveloped 
With the simians, one neais man, and many human featuies are already 
evident small coinea, well developed fovea, strong ciliaiy muscle, fairly 
parallel visual axe's and convergence 

This review can give but an incomplete idea of this excellent book 
There are many refeiences at the end of each chapter, and the illustra- 
tions aie supeib Although the book came out m 1943, the publishers 
were able to print it on perfect paper, which they had had m stock 
since befoie the war This is fortunate, for the book would have lost 
a great pait of its value if the 500 illustiations had come out less well 

Edward Hartmann, M D 

Fundamentals of Clinical Neurology. By H Houston Merritt, M D , 
Fred A Mettlei, MD, and Tracy Jackson Putnam, MD 
Pi ice, $6 Pp 289, with 96 illustrations Philadelphia The 

Blakiston Company, 1947 

In a small volume of 289 pages, and 96 illustrations the reader 
will find an excellent introduction to clinical neurology The subject 
IS piesented m an original mannei and is discussed m two mam 
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divisions examination of the neivous system and the anatomic diag- 
nosis The fiist part consists of a practical description of the exam- 
ination of the patient, and the second, an explanation of the anatomy 
and the fundamental ph}siology of each pait brief description of 
the commonly encountered disoiders is added The illustrations are 
taken mostly from Mettler’s excellent “Neuroanatomy”, they are well 
chosen and aie a consideiable help to the text \A'hile treatment is 
only biiefly discussed, there is an excellent chapter on the examination 
of the spinal fluid vith an interpretation of the findings 

This IS a thoioughly practical work which should be of gieat service 
to the geneial practitionei and to the ophthalmologist, wdio so fre- 
quentl} encounters neui ologic problems Arnold Knapp 

An Introduction to the Prescribing and Fitting of Contact Lenses 
By Frank Dickinson and K G Clift'oid Hall Price, £2 2s 
Pp 168, wuth 10 colored photographs, 55 halftone photographs 
and 32 diagrams London Hammond, Hammond & Company, 
Ltd , 1946 

Several books on contact lenses have appealed in this countr}' 
Of these, the most comprehensive was that by Obrig, wdiich has already 
been reviewed m the Archives (28 568 [Sept ] 1942) The authors 
of the book under review', which is the first of its kind to be printed 
m England, have been much influenced by Obng’s work and generously 
acknowdedge the obligation 

All known methods of fitting contact glasses are carefully described, 
but the authors prefer the technic of the molded lens For taking the 
impression they used “negocoll” at first, but now' prefer “moldite” 
(made in the United States) or "zelex,” a British pieparation A posi- 
tive cast of dental stone is then made and sent to the lens makers, 
who return semifitted plastic shells These are then modified to fit 
accurately 

In considering the pioblem of contact glasses as a w'hole, the authors 
are objective and honest They point out that “there remains an 
inescapable limitation to the sphere of usefulness of contact lenses,” 
and they warn that “all-day tolerance is lather an exceptional pei- 
formance ” Their lecognition that among the motives actuating patients 
to present themselves for contact glasses “the vanity motive is perhaps 
the most powerful of all” is shrew'd, and should be salutaiy “In a 
sense,” they say, “contact glasses aie complementary to spectacles 
They may be regarded simply as an alternative means for the cor- 
rection of refractive errors Cases are occasional!}' encountered 

in w'liich the non-medical practitioner would hesitate to proceed except 
under the guidance of an experienced ophthalmic surgeon 
Problems impinging on ophthalmology may properly be handled only 
by the ophthalmologist ” 

The photographs in this w'ork aie the best examples I have ever 
seen of the pictorial description of technic and should be studied and 
medical photographers in all fields They may account foi 
e high price of the book — more than $8 at the current rate of 
exchange 

G M Bruce 
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BETA IRRADIATION IN OPHTHALMOLOGY 

CHARLES E ILIFF, MD 
BALTIMORE 

T he iNlAJORITY oi lepoits on ladiation therapy of the eyes aie 
concerned with gamma lays The purpose of this paper, however, 
is to discuss the use of the less well known beta lays in the treatment 
of nonmahgnant lesions of the lids and the anterior oculai segment 
Beta lays possess the same qualities as other rays in the power of 
selective tissue destruction, but, in contiast to gamma lays," they pene- 
trate about 3 mm of tissue only This makes them ideally suited to 
treatment of the anteiior oculai segment In no single case in which 
this therap}^ has been used has any damage to the lens been observed 
This has been true clinically, as well as in animal experiments, in which 
in 1 instance a rabbit cornea was given 300 gram seconds of beta lays 
w itliout a resultant cataract ^ 

The ease of application is a great advantage in the use of the beta 
lays In the removal of certain small benign tumors of the lids or the 
conjunctiva, the absence of pain, the fact that hospitalization is not 
lequired and the excellent cosmetic result all make beta radiation 
therapy pecuhaily acceptable both to children and to adults, especially 
persons who object to surgical procedures In the treatment of tuber- 
culosis of the anterior oculai segment a certain analgesic effect has 
been noted and the course of the disease seems to be shoitened The 
symptoms of vernal conjunctivitis aie decreased and the follicles dis- 
appear with treatment Superficial vessels of the coinea can be occluded 
and new vasculaiization inhibited, thus, beta irradiation is ideal as 
postoperative therapy in cases of lamellai keiatectomy, in preventing 
postoperative gianulation and in yihibiting the ovei growth of connec- 
tive tissue 

TREATMENT 

Beta radiation is applied with a special radon applicator (fig 1) designed by 
Mr Curtis F Burnam 2 This consists of a 5 mm soda glass bulb containing from 

From the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital 

and University “ t , 1 

1 Hughes, W F, and Iliff, C E The Effects of Beta Irradiation on the 

Rabbit Eye, Am J Roentgenol 56 502 (Oct ) 1946 

2 Burnam, C F , and Neill, W , Jr Use of Beta Ray of Radium Applicator 
Description of Method and Results Obtained m Superficial Lesions of Eye, South 
M J 33 279 , 1940 


415 



416 


ARCHIVES OF OPHTHALMOLOGY 


200 to 500 niilhcuiies of radon, enclosed in a biass cylinder with w'alls 2 mm thick 
From a 4 mm window at one end of the applicator, beta and gamma rays pass 
unfilteied, the alpha rays being stopped by the soda glass container 

The dose of beta radiation is calculated in gram seconds (the product 
of the weight of radium in grams, or its equivalent m curies of radon, and the 
exposure time m seconds) Since the skin erythema dose of unfiltcred beta rays 
IS 18 gram seconds, whereas that of gamma rays is 8 gram minutes, it is possible 
to give adequate beta radiation therapy with such short exposures that the effect 
of the gamma lays is negligible 

The applicator is placed as close to the lesion as possible (approximately 
1 to 3 mm ) and moved slowdy back and forth icross an estimated square centimeter 
of field, giving a spray action to the rays The distance of application is important, 
as the strength of the dehveied dose \aries inversely with the square of the distance 
from the source Care should be taken that the overlapping effect does not exceed 
the calculated optimum dose In the treatment of small tumors, ptcrjgiums, granula- 
tion tissue or blood ^essels invading the cornea, the applicator is held in contact 
with the lesic^n 

Beta irradiation has a cunulativc effect if lepeated doses are given within a 
period of two weeks The total dose to any one area should not exceed 18 gram 
seconds during this peiiod With adults not more than 12 gram seconds is guen 
to an area at one treatment , w ith children the dose is started at 3 to 4 gram seconds 



Fig 1 — Burnam beta rav applicator (radon) 


Before a maximum dose is administered, the mduidual sensitiMti to beta rajs 
should always be tested The course of treatment consists of 18 gram seconds in 
a two week period, followed bv a rest period of two to three weeks At the end 
ot this time another course of 18 gram seconds may be given When the condition 
IS not acute, the patient maj be placed on a monthlj>' maintenance dose of 8 to 10 
gram seconds 

When contact therapy is used, or when photophobia, pain and lacrimation make 
adequate exposure impossible, local anesthesia wath tetracaine hydrochloride is 
helpful The treatments themseives cause no pain, but an cxaceibation of the 
existing symptoms frequently occurs in three to four hours and may last tw entj'- 
four hours In such cases a mild sedative is helpful 

In some instances a punctate stippling of the coinca (clearly visible when stained 
with fluorescein) has appealed within twenty-four hours and lasted four to five 
daj^s Loss of cilia is rare but does occur m heavily treated areas of the lids 

VERNAL CONJUNCTIVITIS 

Throughout the literature on vernal conjunctivitis there are many 
leports on the excellent results with radium theiapy However, owmig 
to scarcity of data and to variations m technic, evaluation of this 
mateiial is difficult An adequate revieiv of the liteiatuie to 1929 was 
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given by Kumei and a on Sallmann,® and since that time outstanding 
lepoits have been made by Quick/ Stallaid/ Robinson/ Bowing and 
Fiicke' and Pendei glass and Andiews ® 

jllatoial — Data on 60 patients with venial conjunctivitis who were treated with 
beta rais appear in table 1 All the patients were followed for at least one full 
season of nine months and some for as long as six years The majority of white 
patients had exhibited symptoms before the age of 30, the majority of Negro 
patients, before the age of 10 jears 

Tlie total dose producing a cuie ranged from 7 gram seconds, in an early lesion, 
to 258 gram seconds, spread over three and one-half years, in a case of a long- 
standing palpebral lesion Most patients (70 per cent) showed decided symptomatic 
improvement with less than -10 gram seconds of beta radiation given as spraj 
therapy 

'A case illustration of the course of the disease and the late of clearing wnth 
therapj is that of W C, a 5 jcai old Negio boy, first seen in July 1941 Typical 
symptoms of lacnmation, photophobia, itching and discharge had been present 
during the previous season, and at the time of examination the lids had a velvety 
appearance but no follicles The linibal vegetations w'cre present around the upper 
half of each cornea from 3 to 9 o'clock (fig 2 A) 

Two treatments, w'lth a total dose of 10 gram seconds, were given to the 
limbus, and four treatments, with a total dose of 20 gram seconds, to the upper lids 
After these treatments he became free from symptoms and the vegetations flattened 
w'lthin three weeks (fig 2 5) The following year there was a slight recurrence of 
the disease, and 9 4 gram seconds of beta radiation was given to the limbus and 
7 gram seconds to the hds The child had no fuither symptoms until the summer 
of 1943, when there w'as a mild recurrence, with lacnmation and itching At this 
time the limbus of the left eye was treated wnth 9 gram seconds of radiation, and 
the right eye -was used as a control The left eye promptly cleared, wdiereas the 
Tight eje continued to give symptoms until it also received beta radiation therapy 
For purposes of checking, the child w'as seen in the summer of 1944 and again in 
■fhe spring of 1945, no rccuiience of symptoms or signs w'as evident on either 
occasion 

The severest case of Iimbal vernal conjunctivitis seen in this series was that 
of C O , a 7 j ear old Negro boy (fig 3 A) The disease had been present four years, 
and vision was reduced to 10/200 in each eye For three seasons the boy received 
therapy, the total dose being 80 gram seconds Improvement w'as slow , but by the 
end of the first season there w'as definite gam, and by the end of the third season 
his vision had improved to 20/40 (fig 3 B) He is still under treatment at the time 
•of this report 

3 Kumer, L, and von Sallmann, L Die Radiumbehandlung in der Augen- 
beilkunde, A^ienna, Julius Springer, 1929 

4 Quick, D Radium in A ernal Catarrh, Arch Ophth 4 212 (Aug) 1930 

5 Stallard, H B Effect of Radium Emanations, Tr Ophth Soc U Kingdom 
S3 224, 1933 

6 Robinson, G A Benign Lesions of Eye, Ear, Nose and Throat, Am J 
Roentgenol 33 801, 1935 

7 Bowing, H H, and Fricke, R Radium Treatment of A^ernal Conjunc- 
tivitis, Am T Roentgenol 38 740, 1937 

8 Pendergrass, E P , and Andrew's, J R The Radium Emanation Treat- 
ment of A^ernal Catarrh, Am T Roentgenol 34 637, I9o5 
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ARCHIVES OF OPH 1 HALMOLOGY 


A case of a palpebral lesion is that of M W , a 6 jcar old Ncgio bo> Ihc 
sjmptoins had been present two years (fig 3C) He was gnen nine treatments at 
intervals of tw'O to three w'ceks, the total dose equaling 88 gram seconds (fig 3 D) 
The follicles disappeared, and he became almost free from symptoms This child 
if he can be leached, wnll be given tw'O prophj lactic treatments next season 







Figure 3 figure 9 


Fig 3— A (C O), severe limbal vernal conjunctivitis of four yeais duiatioii, 
B, same eye aftei treatment foi two and one-half years with a total ot oU grain 
seconds of beta radiation C (M W ), palpebral vernal conjunctivitis of two years 
duration, and, D, same eye after nine treatments at intervals of twm w^eeks with a 
total dose of 88 gram seconds of beta radiation 


Fig 6— A (I M), right eye, showing tuberculous sclei okeratitis , B same eye 
two w'eeks after contact therapy to three areas, w'lth S gram seconds of beta radiation 
to each area C, same eye six w eeks after contact and spi ay therapj ( J 
deep central tubeiculous keratitis, F, same eye aftei spray therapy w'lth a total of 
40 gram seconds of beta radiation 


Fig 9— A (J D ), angioma vasculosum, F, appearance ol the eje alter contact 
therapy w'lth 8 gram seconds of beta radiation C (H C ), bulbar papilloma fbemgn) , 
•D, complete disappearance of the lesion showm m C after spraj an con ac i r p\ 
W'lth 70 gram seconds of beta radiation 






ILIFF—BEFA IRRADIATION 
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palpebial lesions, 12 limbal lesions and 7 a combination of palpebial 
and limbal lesions Patients weie considered cured if no signs oi 
S}mploms lemamed aftei tieatmcnt and if theie was no lecuirence the 
next yeai Patients w'eie said to show improvement rvhen both sub- 
jective and objective impiovement occuried but a few^ gianulations oi 
slight discharge peisisted Patients whose conjunctivitis w^as appaiently 
healed aftei tieatment and wdio did not letiun for a check the second 
season weie placed m the gioup showing improvement Patients weie 
considered to show no impiovement wiien seveie symptoms continued 
. and the follicles peisisted aftei adequate thelap^ 

"With the lesions of beta lay theiapv, 30 pei cent of the 60 patients 
healed . 30 pei cent show ed improvement, and 7 pei cent showed no 
impiovement 

In early cases of \einal conjunctivitis the papillae consist chiefly of 
prohfei ating young fibioiis tissue, new vessels and cells of the lymphoid 
series These elements aie all sensitive to ii radiation In cases of 

Table 2 —Results of Beta Radiation Theia fy fo) Venial Conjunctwihs 

Condtion Condition 

Curp Improved Unimproved 

Totnl , I \ t , 

^umbo^ Number Per Cent Number Per Cent Number Per Cent 

41 8 20 31 75 2 5 

12 5 ii 6 50 1 8 

/■ r, 71 1 14 5 1 It o 

18 SO 38 63 4 7 


Palpebral 

Limbal 

Combined 


long-standing disease the papillae contain hyaline degeneration, which 
as Pendei grass pointed out, is relatively insensitive to irradiation and 
explains the less dramatic results in these cases 

Patients wuth limbal and combined lesions were usually brought to 
the clinic at an earliei stage m the disease than patients with the 
palpebral variety, and the lesions thus responded moie readily to treat- 
ment In only 1 case (CO) was the limbal lesion of long standing, 
and it show^ed the same lesistance to therapy as the long-standing 
palpebral lesions The slightly better lesults foi the combined group 
are not significant, owing to the small numbei of cases 


TURCRCULOSIS OF THE ANTERIOR OCULAR SEGMENT 

Encouraging results in the tieatment of tuberculosis of the anterior 

ocular segment with beta ladiation were reported by Woods in 1939 

Maf.na/ -Data on 53 patients, representing 72 eyes treated since that time, are 

Hiceace before treatment had ranged from one 

8,ve„ m tab e 3 The daraOon »* *= *^^^ by rem.ss.ons and 

week to as long as thirty years All the cases w ere c i 

9 Woods, A C Treatment of Tuberculosis of <1>= An*e™r Portion of the 
Eje with Beta Rays of Radium, Arch Ophtli 22 /35 (. ) 


Table 3 — Data on Patients with Tuberculosis of the Anterior Ocular Segment 




Duration 

Vision 


Total 





Before 

Before 

No of Treat- 

Dose, 




Eje 

Treat 

Treat 

ments and 

6m 

rinal 

Final Clinical Picture and 

^umc 

Affected 

ment 

ment 

Intery al * 

bee 

Vision 

Period of Observation 

D L 

E E 

18 yr 

20/30 

34 inCyr 

223 5 

20/50 

Healed 2 yr 


E E 

18 yr 

20/15 

13 In C yr 

88 

20/15 

Healed C yr 

Z G 

R E 

1 yr 

20/20 

5 courses, 3 wk 

93 4 

20/16 

Healed 1 yr 




Intervals 




L E 

1 yr 

20/20 

3 courses, 3 wk 

o2 

20/15 

Healed 1 yr 





Intervals 


M D 

R E 

12 yr 

Hand 

3, weekly 

10 2 

Hand 

Healed 2ityr 




move 



move- 





ments 



ments 


E Y 

R E 

1 mo 

20/20 

3, weekly 

15 J 

20/15 

Healed 1 yr 4 mo 

E H 

L E 

1 ir 

20/30 

—1 

3, weekly 

25 o 

20/20 

Healed 1 yr 

A E 

E E 

Syr 

20/30 

5, monthly 

33 3 

20/30 -f4 

Healed 2 yr 


E E 

Syr 

20/70 

5, monthly 

333 

20/30 —3 

Patient yyrotc of flare up 
2yr after treatment, eye 
Improy cd 

31 M 

E E 

5 vr 

20/200 

16 in courses 

SC 

20/100 

Improycmcnt, 2 slight 








flarciups in next 2 yr 


E E 

6 yr 

0/200 

14 In courses 

82 2 

20/50 

Improvement, patient not 
'cen after discharge In 1010 

G b 

E E 

30 yr 

Hand 

1941 C 

43 6 

20/70 

Improvement, 1 flare up In 




mote 

ments 




2yr after treatment 


L E 

30 yr 

20/30 

1942 6 

311 

20/20 

Hcallnt, patient followed 
2yr 

E 31 

Both 

20 yr 

20/30 

1937 1 

10 0 

20/40 

Healing, follow up for 




+3 




2 yr 




20/15 

1940 3 

24 

20/15 

Improvement jjatlent 
wrote of flare up 5yr later 

E 31 

R E 

5yr 

20/30 

3, yvcekly 

313 

20/30 

Improvement relapse 1 
mo after discharge 

H R 

R E 

2yr 

20/15 

10 In 2 yr 

157 3 

20/15 

Improvement, flare up 
twice when treatment 
stopped, now on malnte 
nance therapy 


E E 

2 yr 

20/16 

8 in 1% yr 

67 

20/15 

Improvement, patient fol 
lowed 2 yr 

C H 

R E 

5 yr 

20/30 

1942 16 

151 

10/200 

No Improvement, sccon 






total 


dary glaucoma, 
cyclodiathermy 


E E 

5 yr 

20/70 

1938 1939 18 

228 

20/40 

Improvement for 5 yr , 






over 


then flare up, left eve 






periods 

quiet with therapy 








1 yr eye quiet 

E 31 

E E 

9 yr 

5/200 

1938 0 courses 

Exact Eye enu 

Improvement, then down 






dosage cleatcd 

hill course 






not 








known! 


R 31 

R E 

8 wk 

10/2C0 

3 oyer 2 areas 
m 72 w k 

. 30 

20/30 

Healed, follow-up 1 yr 

E 31 

E E 

7wk 

20/30 

4, 2 courses 

4o 

20/16 

Healed, follow up 1 yr 

E C 

E E 

1 wk 

20/o0 

2 , 1 wk Inter 
val 

20 

20/30 

Healed, follow up 8 mo 

I 31 

E E 

3 mo 

20/30 

3 treatments 

15, 

20/30 -f4 

Healed, follow uplyr 





0 Gm sec enen con 





to 3 areas 

tact and 







spray 



r 31 

L r 

16 yr 

20/30 

3 eourses 

1938 38 

20/60, 

3 recurrencies response 




—3 

over 3 yr 

1941 20 

senile 

each time to irradiation , 






1944 8 

Immature 

now healed 1 yr 


cataract 


! numeral not otherwise qualifled Indicates the number of treatments 
t Treated at the Kelly Hospital 
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Tabll 3 — Data on Patients with liibu cnlosis of the Antcnoi 
Octtlai Segment — Continued 


Jy urn. 

Lje 

Vffectod 

Duration 

Before 

Treat- 

ment 

Vision 

Before 

Treat 

ment 

Xo of Treat 
ments and 
Interval * 

X 

R E 

1 mo 

20/30 
2 

4 

B M 

R L 

L E 

0 jr 

0 jr 

20/100 

20/200 

7, 3 ciuufcts 
to eai.li eve 

P M 

R E 

1 mo 

20/20 

1 

M V 

L E 

Manj 
times In 
20 yr 

5/200 

3 couises 

\ U 

L E 

0 wk 

Hand 

move 

ments 

2 ft 

7, 2v\k 
interv al« 

V B 

R E 

" nk 

20/30 

1 

R P 

R E 

5 days 

20/10 

4 

H G 

R E 

1 yr 

20/30 

5, 1 course 
1911 and 1912 


E E 

5 jr 

20/15 

'), 1 course 
1911 and 1912 

M P 

R E 

2*4 yr 

20/60 

10 111 2 yr 


L E 

2% yr 

20/60 

16 in 2 yr 

J 0 

L E 

5 jr 

Eight 

percep 

tion, 

cata 

ract 

6 weekly then 
maintenance 
dose at 2 mo 
intervals 

\ R 

L E 

3 mo 

20/200 

13 in 14 mo , 
in courses 

X 0 

R E 

10 yr 

Hand 13, in courses 

move 

ments 

cataract 

M L 

R E 

1 jr 

20/15 

4 


L E 

lyr 

20/70 

4 

J V 

R E 

1 mo 

20/15 G 
—3, im 
mature 
cataract 


L E 

1 mo 

Count 
fingers, 
2 ft 

c 

H C 

R E 

45r 

20/70 

+l 

3 


L E 

6 yr 

20/20 

3 

E C 

L E 

1 mo 

1/200 

4 

J S 

R E 

8 yr 

5/200 

3 (both eyes) 


E E 

Syr 

Count 
Angers 
6 ft 


P B 

R E 

1 mo 

Hand 

move- 

ments 

14 over 8 mo 

J B 

R E 

5 yr 

20/70 

1938 11 

1942 13 

L 

R E 

1 mo 

20/30 

—2 

3 

M B 


1 mo 

2/200 

1937 4 



14 yr 

20/20 

1940 2 


Total 

Dose, 



Gm 

Pinal 

Pinal Clinical Picture and 

bee 

Vision 

Period of Observ ation 

19 

20/30 

Healed, follow up 1 yr 

oc 

20/100 

Improvement, 1 yr 

60 

20/100 

Improvement, 1 yr 

12 

20/20 

Improvement, eye quiet 

6 mo to date 

05 

20/70 (pin 

Improvement, eye quiet 


iiole) 

now 10 mo , to date 

CS 

20/20 

Healed l yr 

o2 

20/30 

Improvement, follow up 

0 mo 

2.3 

20/16 

Healed, follow up 3 yr 

40 6 

20/20 

Healed, follow up2yr 

9 mo 

69 J 

20/30 

Healed, follow up2yr 

9 mo 

83 1 

20/50 

Healed, follow up 4 yr 

GS3 

20/16 

Healed, follow up4yr 

75 

Light 

perception 

Healed, follow-up Syr 

1001 

20/10 

Healed, follow up2yr 

80 

Hand 

movements 

Healed, follow up 3 yr 

40 

20/15 

Healed, follow up2yr 

40 

20/15 t 

Healed, follow up 2 yr 

44 

20/10 

Healed, follow up 1 jr 

40 

20/40 

Healed, follow up 1 yr 

18 3 

20/30 

Healed, followups yr 

18 3 

28 4 

25 5 

20/15 

20/30 

20/70 

Healed, follow up Syr 
Improvement, follow up 

10 mo 

Improvement, follow up 

9 mo 

25 5 

20/70 

Improvement, follow up 

9 mo 

137 2 

20/30 -i-2 

Improvement, followup 

9 mo 

212 

20/40 

Improvement, 1 relapse, 
patient followed 7 mo 
after 

16 

20/30 

Healed, 1 yr 

rwact720/20 

Healed, 3 vr 

IG 7 

20/20 

Improvement patient not 
seen after discharge 
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Table 3 — Data on Patients with Tuberculosis of the Anterior 


Oculai Segment — Continued 


jSvme 

Eye 

Affected 

Duration 

Before 

Treat 

ment 

tqsion 

Before 

areat 

ment 

Eo of Treat 
ments and 
Interval * 

Total 

Dose, 

Gm 

Sec 

Final 

Vision 

Final Clinical Picture and 
Period of Observation 

T 

L E 

5 yr 

Hand 

move 

ments 

3 ft 

Svvith 2vvlv 
intcrv ala 

51 5 

20/13 

Healed, 3 vr 

A J 

R E 

2 mo 

4/200 

S with 2 vvk 
Intervals 

8S 

20/40 

Healed, 1 yr 

E M 

R E 

1 vr 

10/200 

1938 7 

1039 1 

57 29 

20/100 

Improvement, 1 relapse, 
which responded to 
treatment 

C D 

R E 

10 jr 

20/50, 41 over 3 v r 

imma 

ture 

cataract 

173 7 

20/20 

Improvement, number of 
small exacerbations, con 
trolled vvlth Irradiation 


E E 

10 yr 

20/200 17 over 3 jr 

Immature 

cataract 

79 4 

20/100 

Improvement 

it S 

R E 

5 yr 

20/70 

2o over 3 yr 

130 

20/o0 

Improvement 2 flare up= 
ln3 yr 


L E 

5 yr 

5/200 

25 over 3 yr 

130 

20/200 

Improvement, 2 flare up= 
In 3 yr 

A T 

R E 

1 mo 

3/200 

3 vveckly, 10 
maintenance 
doses 

S4 

20/a0 —1 
(pin hole) 

Healed, 2 vr 

I T 

R E 

10 jr 

20/30 

1911 1942 3 

37 3 

20/70 

No Improvement 


E E 

10 yr 

Count 

fingers 

1911 1912 3 

373 

Counting 

fingers 

N'o Improvement 
* 

A S 

R E 

lO yr 

20/40 

30, wceUv, 
then monthly 

140 9 

20 70 

No improvement, follow 
up 2 yr 


L E 

10 yr 

20/40 

29, 1 course, 
then monthly 

131 1 

Light per 
ception 

No Improvement 

A D 

R E 

4 mo 

20/200 

3 

17 2 

20/200 

Healed, follow up 4 vr 

E R 

L E 

6 yr 

20/50 

7 

39 9 

20/30 

Healed, IJT 

At C 

R E 

2 mo 

20/40 

4 

30 

20/40 

Healed follow up Hi v r 

J E 

R E 

1 mo 

20/40 

4 

30 

20/30 

Improv ement, C mo 

H C 

R F 

3 mo 

2D/20 

3 

25 

20/20 

Improvement, G mo 


exacerbations A few of these patients had been follow ed in the Wilnier dispensar\ 
for ten to fifteen years, and from the data on these patients an attempt was made 
to e\ aluate the length and severitj of exacerbations w ith and without beta therap^ 
In anA such problem controls are extremely difficult In the o^er-all picture, how- 
e\er, it seemed clear that treatment shortened the course of the attack and lessened 
its se\eritv 

In 1 instance it was possible to treat one e>c and use the other as a control 
The patient, A R , had severe bilateral central keratitis, w'hich w'as at first thought 
to be due to congenital syphilis However, intensive penicillin therapy produced 
no improvement, and the lesion gradually assumed the appearance of tuberculous 
keratitis (fig 4 A and B) Beta irradiation was started on the more severely affected 
left eje on Dec 28, 1944 Seven applications to the limbus at intervals of two 
weeks, using the spray technic, \ ith a total of 52 gram seconds, were given Both 
eyes remained intensely inflamed for eight weeks By the tenth week the right 
eye was almost quiet, the left tye still showed slight pericorneal congestion, but 
its cornea was clearer than that of the right eye At the end of four months the 
treated (left) e>e was the better one, with less deep scarring and v'asculanzation 
(fig 4 C and D) Figure 5, a drawing of the right eye made with the slit lamp, 
show^s the corneal nebulas and deep vessels, which were not present n the treated 
(left) eve 
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An example of impro\ ement in nnklei lesions is the case of I M , a woman aged 
50, who was first seen Oct 20, 1944 with typical sclei okeratitis of the right eve of 
three months’ duration She had been hospitalized for one month by her local 
plnsicians for treatment with typhoid vaccine and sulfonamide compounds, and the 
usual local treatments had been cmploj'-ed, wuthout impiovement Figure 6 A show's 
this eje before treatment, figuie 6B, the eje two »veeks aftei the first treatment, in 
which a dose of 5 giam seconds was given by contact m three areas, at the site 
of the scleral inflammation and at the limbus from 3 to 6 o’clock Symptoms were 
notablv reduced aftei the first tieatment and disappeaied completelv after the second 
treatment, in wdiich 5 giam seconds of radiation was sprayed ovei the limbus at 
3 to 5 o’clock A third spraj tieatment wuth 5 gram seconds of ladiation w'as given 
in the sixth week \Vhen checked, six w'eeks alter the last treatment, the eye had 



Fig 4 (A R)— A, right eye (untreated control) and, B, left eye, with deep 
central tuberculous keratitis, C, right eye at the end of twelve weeks, 
treatment, D, left eye, after treatment for twelve weeks with 52 gram seconds ot 
beta radiation administeied by spray to the hmbus 


been asymptomatic for nine w'ceks, and the lesion had remained chnicallj unchanoC 
for five weeks (fig 6 C) Vision was 20/30 before and after treatment The eje lias 

remained quiet for one year, to date , 

Another patient, J V , had had violet keratitis (fig 6D) for thiee months 1 le 
sclerosing of the supeificial vascular trunks by irradiation, wuth clearing ® 
cornea as the active process quieted dowm, is seen in figure 6 E The 
administered by the spray technic was 40 gram seconds, given in tw o courses 
unproved from counting fingers at 2 feet (30 cm ) to 20/40 

Results —Tshle 4 gives the results of treatment foi the 72 eies with 
tuberculosis of the anteiior ocular segment Lesions were consideied 
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healed if the eye was quiet, ^\lth no coineal infiltiates, aqueous flare, 
nodules on the ins or keratitis punctata These eyes weie all kept 
under obsen'ation for at least a year ]n 7 eyes the afoieinentioned 
criteria for healing were fulfilled except that the period of obseivation 
was less than one yeai These 7 eyes are, therefore, placed in the group 
shoiMng improvement Ej^es weie considered to show improvement 
if after therapy they were asymptomatic and showed no more than 
residual conjunctival hypeiemia, no aqueous ray and inactive corneal 
infiltrates Eyes classified as unimproved showed no alleviation of 
symptoms and a progression of the disease in spite of adequate therapy 
Of the 72 eyes, the lesions of 52 8 per cent w ere considered healed after 
treatment, the condition of 58 9 per cent was impioved, and that of 



Fig 5 (A R) — Slit lamp drawing of the right eye, as a coiitiol, showing 
residual nebulas and vasculari7ation, which are not present in the left (treated) eve 

8 3 per cent showed no improvement in spite of adequate therapv' 
Since any clinical classification, such as “healed,” “improved” and 
unimprov'ed presents obvuous difficulties, a comparison of vusion 
before and after treatment is especially inteiestmg (table 5) 

Vision was improved twm lines oi more in 42 pei cent of the eyes , 
maintained m 46 per cent and decreased in 9 eyes, or 12 pei cent The 
decrease in vusion in 2 of the 9 eyes was due to the piogiess of senile 
cataracts 

Comment A comparison of the clinical and vusual results is inter- 
esting, as it shows a close correlation between the total number of eyes 
m which the lesions were considered healed and improved and the total 
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numbei of e^^es in ^^hlch Msion \\as eithei impioved or maintained 
This suggests that the clinical obseivation of amehoi ation of symptoms 
and shoitenmg of the dm ation of the disease were indications of an 
actual deciease in seveiit}^ of the lesion, with less permanent damage 
to the e}e 

In geneial, active tieatment vas continued as long as improvement 
■occurred Healing occuiied m 1 case aftei a total of 31 9 gram seconds 
of beta ladiation had been administered, m another case 223 gram 
seconds of ladiation was given ovei a four 3^ear period, during whicn 
time there veie two exaceibations This eye has now been healed for 
two yeais 

As a rule, in the tieated eyes subjective improvement preceded 
objective improvement by about two w^eeks Objective improvement 

T^ble 4 — Results of Beta In adtattou of Scvciity-Tzvo Eyes zcith Tuberculosis of 

the Anieuor Segment 

Healed Improvement No Improvement 

, « — , ! — ■ ■— \ 

Ejes Number Per Cent' Number Per Cent Number Per Cent 

72 “IS 52 8 23 88 9 6 8 3 


Table 5 — Companson of Imltal and Final Vision m Seventy-Tzvo Eyes ivitli 
Tnbciculosis of Antcrio) Segment Tieated zvith Beta Radiatt^ 


Eves 

72 


Improved 

t ' 

Number Per Cent 
30 42 


Maintained D ecreased 

' Number Per Cent' Number Per Cent 
33 46 9* 12 


* The decrease in \ isioii in 2 ol tbe 9 eyes was 


due to the progress of senile cataracts 


was usually noted m about foul weeks, and eyes were either quiet oi 
greatly improved in six to eight ueeks With extremelj seveie lesions 
longer treatment w^as required 

While beta n radiation seemed to have a beneficial effect on the 
immediate attack, it did not prevent future attacks n t ns lasis, ong 
term therapy in the form of tuberculin treatment w^as advised m 

all cases , , , 

The mode of action of radiation in cases of ocular tuberculosis is 

unknowm It has been pointed out that both beta an grenz rays 
increase the antibody reaction in the coi nea, and it may e t la in 
w'ay the beneficial results are obtained 


m ^ -r T A^tihnrlv Production 111 Comca with Beta Ra 3 S, 

10 Moore, J I Increase Wilmer Ophthalmol ogical Institute, 

paper read at a meeting of residents ot tne \\ muci 

Johns Hopkins Hospital, April 1946 T nral Anti 

U Thompson, E , Pfeiffer, R. and Gallardo, E “^ Loca^ Anu- 

I. J T' , Crpnv Ravs Proc boc r-xper r>ioi Oc wieo 

body Formation in the Cornea by Urenz ivavb, 

36 179, 1937 



Table 6— Data on Patients with Benign Tuinois Ticated with Beta Radiation 



Name, 

Age 

Lesion 

Jto of Ircatments 
and Dosage 

Result 

Angioma 

J G 

3 mo 

^evus •vasculosus of 
caruncle, upper and 
lower cul de sacs and 
nasal portion of left 
upper lid, causing 
partial ptosis 

5 treatments o\cr 0 
mo , 42 Gm sec total 
dose to different areas 
in contact with Ic'-ion 

Slow resolution of 
lesion 


4 Z 

4 ■vr 

Angioma caicmosus, 
bluish discoloration 
and thickening of skin 
of nght upper hd 
with partial ptosis 

3 treatments 3 wk 
apart, totaling 10 C 

Gm see , contact 
with lesion on both 
sides of lid 

Complete resolution 
within 2 mo 


H L 

5 mo 

Angioma \ a=culosum 
of left upper lid and 
left hand 

4 treatments o\cr3 
mo , total dose 40 Gm 
sec , given just short 
of contact with lesion 

Complete resolution 
in 5 mo 


G P 

Small mulberrj angl 
oma, bulbar conjunctlxa 

2 treatments, 14 Gm 
sec each 

lesion completclj 
disappeared In 2 mo 


Mrs G 

Angioma of caruncle 

2 treatments, C Gm 
sec each 

Lesion completely 
disappeared in 4 wk 


J D 

Small angioma cavern 
osum. Inner canthus 

1 treatment, 8 Gm 
see each 

Disappeared in 0 wk 

Papilloma 
ol lids 

J K 

Small, pedunculated 
papilloma on margin 
of right upper lid 

1 treatment, 14 3 Gin 
see 

lumor fell off in 

2wk 


J ■w 

Papilloma, margin of 
right lid 

1 treatment, CO Gm 
sec 

Tumor fell off in 

3 wk 


H W 

Papilloma, upper 
margin of Iid 

2 treatments, 0 3 and 

7 Gm sec , 1 wk apart 

I^iilon disappeared 
in 1 mo 


J K 

Small papilloma, left 
lower lid 

10 and 0 75 Gm sec 
iwk apart 

Lesion disappeared 
in 2 w k 


Mrs B 

Flat papilloma, right 
upper lid 

8 Gm sec , bj contact 

o 

Lesion size in 3 wk , 
patient became ill 
and could not return 
lor further therapj 


S C 

Flat papilloma, 
upper hd 

4 treatments, 0 wk 
Intervals, 7, 9, C and 

8 Gm sec , respectlicly 

Lesion did not 
change treatment 
discontinued 


Mrs W 

Peduneulated 

1 treatment, 10 Gm 
sec 

Lesion disappeared 
in2wk 


Mfs R 

Flat 

3 treatments, 10 Gm 
sec 

Ixislon flattened 
in 2 mo 


MissP 

Flat papilloma, right 
upper lid 

3 treatments, C Gm 
sec each 

Lesion did not 
respond surgicallj 
removed, diagnosis 
of nevus on section 

Papilloma 
of caruncle 

P V 

P R 

Papilloma of caruncle 

Papilloma of caruncle 

1 treatment, 7 Gm 
sec , contaet 

3 treatments, 2C Gm 
sec in contact with 
lesion 

Lesion disappeared 

In 2 wk 

Lesion disappeared 
ini mo 


M W 

Papilloma with gnnu 
lation tissue at caruncle 

7 9 Gm sec , In con- 
tact with lesion 

Lesion flattened 

In 4 wk 

Papilloma 
of bulbar 
conjunctiva 

D B 

Papilloma of upper 
cul de sac 

3 treatments 2 wk 
apart. In contact with 
lesion, doses 10, 15 and 
12 Gm sec 

Lesion disappeared 

In 2 mo 


H O 

Papilloma, bulbar con 
jimctiva (lefteje) 

8 treatments, total 

75 Gm sec 

Lesion completely 
disappeared, vlEion 
20/30 when seen 

2yr later 


M S 

Papilloma, bulbar con 
junctiva (left eye) 

4 treatments, each In 
contact with lesion In 

4 areas total dose 

67 Gm sec 

Lesion completely 
disappeared in 2 
mo , vision 20/20 

3 yr later no 


recurrence 
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Table 6— Data ou Patients zctf/i Benign Turnon Ticatcd ztnth Beta Radiation 

— Continued 


Nnnic, 

Age 

I eslon 

No of Trenlments 
and Dosugc 

Result 

W G 

Pniilllonin pnrtinlh 
coloring both corneas, 
lesion In right cj c sur 
gicallj rcnioi cd, bu«e 
irradiated, lolt eje 
Irradiated onli 

R L 2 ircntments, 
total 7 Gm sec 

L r 5 trenlments, 
total 10 Gin see 

Both lesions com 
pictely disappeared 

A G 

Pnpilloinn marking 
left cornea 

Bcontail ticiitincnt‘?, 
total 1"> Gin =00 

Lesion cleared and 
remained clear, as 
patient VTote l yr 
later 

D S 

Papilloma at limbuc 
early 

•> (reiunicn(‘- total 
"iS Gm sec 

Disappeared m 

8 wk , patient 
followed 8 mo 


BENIGIs TUMORS OF TIIK LIDS AND CONJUNCTIVA 

Removal of small bemgn lumois of the lids and conjunctiva is usually 
carried out for cosmetic reasons , thus, a form of therapy which will 
produce the least icsidual scar is impoitant In some cases the suigical 
approach is more expedient and moic satisfactorj , m olheis irradiation 
IS more desiiable It is impoitant foi the uphtlialinologist to differen- 
tiate between bemgn and malignant lesions, and in case of any doubt 
a biopsy should be done. Most malignant les ons lequire deeper and 
more intensne therapy and should be lefciud to ihc ladiologist 

The data on 24 cases of bemgn tumois of the hds and conjunctiva 
are given, with the dose and the length ot inne necessaiy to effect a 
disappearance of the lesion (table 6) Angioma^ as a lule lespond we 
to irradiation, except the nevus flammeus. ni ])on-\\ine stain In con 
trast, the nevus Aasculosus, oi stianbcri}^ inaiK fiequently seen at tie 
caruncle or involving the cul-de-sacs, icsponds diainatically 

J G, a 3 month old baby, had a lesion involving the 
lower cul-de-sacs and the nasal portion of the left upper hd (fig ) ipc,nn 

ments, with a total dose of 42 gram seconds, administered in contact wi i 
Mere given over a period of six months With this therapy there was prog 
improvement (fig 7 B) 

A 4 year old boy (A Z ) had thickening of the lid and partial ptosis, ue to 
angioma cavernosum This lesion is usually completely subcutaneous an co 
of dilated vessels which produce an elevation and give a bluis ® o-ratn 

(fig 8 A) Five months later, after three treatments, with a tota o c 

seconds, his condition was much improved (fig 8 B) The response v i i 
lesion is excellent but not so dramatic as that with nevus vasculosis ^ 

Figure 9 A shows a small angioma vasculosum near the inner 
old girl, J D One contact treatment with 8 gram seconds of eta ra la 
complete resolution of the lesion (fig 9 B) 

Papilloma of the bulbar conjunctiva piesents the most 
picture of the benign tumors Its growth is usually rapi , a 
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quently extends so far over the cornea that it affects the vision In 
cases of this tumor biopsy is routinely done to rule out epithelioma 
Both the benign and the malignant forms, however, respond well to 
beta radiation therapy 

Figure 9 C shows a typical bulbar papilloma of eight months’ duration in a man 
aged 60 Thirty gram seconds of radiation given by spray and contact made 
the lesion almost completely disappear, and the patient did not return for two years 



Fig 10 (M S ) — A, bulbar papilloma , B, appearance of the eye shown in A 
after ten weeks of contact and spray therapy with a total of 57 gram seconds of 
beta radiation 


At this time he had a mild recurience and was given an additional 45 gram seconds 
as contact and spray therapy Tie ej e has remained quiet for three j ears, to date, 
with vision of 20/30 (fig 9 U) 

A woman aged 64, with a t}pical bulbar papilloma of three months’ duration, 
w'as seen first on Ma> 8, 1943 (fig 10 A) Biopsy confirmed the clinical diagnosis 
Contact treatment, consisting of a total of 57 gram seconds of radiation, was given 
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in four doses over a period of S'\ weeks In ten weeks the lesion had completely 
disappeared (fig 10 B) The patient has been followed now for three and one-half 
jears, and the eye has remained quiet, with vision of 20/20 

The pedunculated papillomas of the lids usually dry up after one, or at most two, 
treatments One patient with this tjpe of lesion is sho\vn before treatment (fig 11 A) 
and after contact therapy with a dose of 5 gram seconds (fig 11 B) 

Papillomas of the conjunctiva respond rapidly and leave little residual scar 
D B , a 10 year old Negro girl, had a mass in the upper cul-de-sac which on section 
proved to be a papilloma (fig i2^) Three contact treatments w'ere given, for a 
total dose of 37 gram seconds, at tw'o w'cek intervals The lesion two months later 
IS showm m figure 12 B 



Fig 11 — A, small papilloma of the hd, B, appearance of the eye after contact 
therapy with 5 gram seconds of beta radiation 


I wish to emphasize that the removal of benign tumors of the anterioi 
ocular segment for cosmetic reasons is in the province of the ophthal- 
mologist and that beta irradiation is practical and gives excellent results 
\ 

CORNEAL LESIONS 

Pmictate Keiatibs — Five patients with typical punctate keratitis 
which had responded to no other therapy were sent to the radium clinic 
for treatment Notwithstanding the fact that punctate keratitis can be 
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produced by beta irradiation, 2 of these patients were given low doses, 
3 to 5 gram seconds, 3 were given a full course of tieatment, with 
18 gram seconds One patient m the latter group showed improvement 
and then relapsed The other 4 patients showed no improvement 
whatever 



Fig 12 (D B ) — A, papilloma of the cul-de-sac , B, appearance of the ej e after 
contact therapy with 37 gram seconds of beta radiation 

Comeal Ulcei — Ele\en patients with corneal ulcer, due either to 
staphylococcic or to mixed infection which had not responded to local 
therapy, w^ere given one course of treatment One patient showed 
notable impro\ement, but a marginal infiltrate shortly developed in 
the other e\e The picture became t}pically that of tuberculous ker- 
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atitis, which rapidly responded to ladiation theiapy The infection in 
the first eye was piobably also on this basis, with a superimposed 
secondary infection 

In 6 patients the treatment seemed to make the ulcer definitel} 
worse, and 3 were admitted to the hospital In 2 of these 3 patients 
conjunctival flaps were pulled, as the cornea became so thin that 
perforation v as feared The thii d patient seemed to impro\ e with local 
therap) in the hospital, and the ulcer slowly healed In 4 ej es with less 



Fig 13 (L G ) — A, acne rosacea keratitis , B, appearance of the eye after three 
courses of spray and contact therapy, with a total of 45 gram seconds of beta 
radiation 


purulent discharge only questionable improvement occurred after the 
first course of treatment However, after the discouraging experience 
with 3 patients who required admission to the hospital, a second course 
of therapy was not given Here, again, the result is as would be 
expected, m that irradiation hastened the breakdown of the alreadj'' 
damaged cells 
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Ch7 omc Ulcer — Nine patients with corneal ulcer considered to have 
resulted from acne rosacea keratitis were treated These ulcers con- 
sisted of stromal infiltrates, usually in the lower corneal quadrants, into 



Fig 14 (C S) — A, sulfur dioxide bums, B, temporal half of the limbus alter 
treatment, C, the hmbus after contact treatment ^Mth 5 gram seconds of radiation 
to each area 

t\hich ^\ent deep and superficial \essels The epithelium usual!} uas 
intact, but on some occasions staining occurred Treatment at the 
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limbus produced occlusion of the vessels, and with the decrease in 
vascularity the corneal lesions of 6 patients improved In the 3 patients 
who showed no improvement the purulent discharge and conjunctival 
factor were prominent features 

The corneal lesion of L G, a woman aged 50 with acne rosacea 
keratitis of six months’ duration (fig UA), received three courses of 
spra\ and contact therapy with a total dose of 45 gram seconds In a 



Fig 15 (L. K) — A, appearance of the eve after lamellar laminectomy, showing 
invading Iimbal vascularization , B, limbus treated with spray therapy only 

follow-up observation of two years there has been no recurrence 

(fig 13 S) 

Conical Seals — A great variety of corneal scars have been treated, 
and the results are extremely difficult to evaluate Old dense scars or 
scars with deposits of calcium show no change, even after prolonged 
therapy 

Recent corneal lesions with thickening of the stroma and vasculariza- 
tion, on the other hand, do seem to show clearing with treatment 
although here a control is difficult 
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An ill;istrative case is that of C S , whose left zyo. sustained a sulfur dioxide 
burn (fig 14 A) During the past year many kinds of local treatment had been tried, 
without signs of improvement Vision was reduced to 4/200 and was not improved 
with the pinhole disk The eye was extremely painful, and there were intense 
photophobia and lacnmation The temporal half of the limbus received 5 gram 
seconds of beta radiation by contact, and the vessels in this area were occluded 
(fig 14 jB) Vision improved to 20/200 Figure 14 C shows the nasal half of the 
limbus after treatment Therapy was guen at four week intervals, with a total 



Fig 16 (W T) — A, peculiar corneal lesion of unknown origin, in a Negro, 
appearance of the eye after treatment of 40 gram seconds of radiation to the 
limbus 

dose of 5 gram seconds administered by contact to each area and 10 gram seconds 
by spray Vision one year later nas 20/70, with the pinhole disk it was 20/50 The 
eye was asymptomatic 

In this case vascularization played a laige part and with beta 
iriadiation it was possible to occlude the vessels Young fibroblasts 
are sensitive to irradiation, and their activity is inhibited In consider- 
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mg this feature, however, the relative sensitivity of the stromal cells is 
important, and to date we have no experimental evidence to show 
they are more resistant than the invading fibroblasts 

In cases of lamellar keratectomy routine treatment with beta rays 
IS given to the limbus to prevent vascularization The best results have 
been obtained with a course of treatment on the fifth to the seventh 
postoperative day, and again on the twenty-first day The applicator is 
placed as close to the limbus as possible, and the circumference is treated 
by quadrants, using the spray technic An attempt is made to confine 



Fig 17 (B C ) — A, conjunctival flap, B, conjunctival flap after contact and 
spray therapy 

the treatment chiefly to the limbus and the conjunctiva, rather than to 
spread the rays over the new corneal epithelium When irradiation is 
delayed until new vessels have already entered the cornea, larger doses 
are required to cause occlusion This is produced most satisfactorily 
by contact treatment over the vessel at the limbus 

The eye of L K , a woman aged 28, with fatty degeneration of the cornea is 
shown after lamellar keratectomy (fig 15 A) After operation vascularization at the 
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hmbus was controlled with beta lays (fig 15 B) The vessels developed clubbed ends 
and did not extend fartlier 

After keratoplasty beta radiation is immediately used if there is any 
evidence of formation of new vessels or of old vessels opening up, for 
the superficial vascular process can in most cases be controlled by this 
method Deep vessels are moie difficult to treat, and in some instance? 
it IS necessary to use actual cautery Corneal clouding due to other 
causes is not helped by irradiation, and treatment is contraindicated 



Fig 18 (N V) — A, granulation tissue in a neglected chalazion, B, appearance 
after therapy with 10 gram seconds of beta radiation 


Figure 16 A shows a peculiar corneal vascularization which had persisted for 
nine months in a Negro aged 23 A complete survey of his case revealed no 
etiologic factor He was treated with contact and spray irradiation to the limbus, 
with a total dose of 40 gram seconds Figure 16 B shows the eye eight weeks later 

Pterygtunvs and Pseudopterygvimvs — ^Eighteen patients with pte- 
rygiums were treated, in only 1 did treatment seem slow in yielffing 
results, and operation was performed In cases in which there is a 
recurrence after operation, beta irradiation is especially valuable Con- 
tact therapy gives the more satisfactory results 
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Conjunctival flaps over the cornea and granulation tissue can be 
flattened and made avascular 

B C had a severe corneal ulcer after an injury A conjunctival flap was pulled 
over the cornea to save the eye Irradiation was subsequently used to flatten the 
flap (fig 17 A and B) In N V , a child aged 7, a neglected chalazion produced a 
horn of granulated tissue on the cutaneous surface of the lower lid (fig 18 A) One 
treatment, with 10 gram seconds, caused shrinkage and healing of the lesion 
(fig 18 B) 



Fig 19 (Km) —A, dermoid of the limbus, B, dermoid after contact theiapv with 
15 gram second of beta radiation 

A dermoid at the limbus (fig 19^) after contact therapy with 15 gram seconds 
of beta radiation was flattened and made avascular (fig 19 B) 

Othe} Lesions — A patient with blastomycosis of the outer canthus 
was successfully treated by contact and spray beta irradiation, with 
complete resolution of the lesion Nine patients with sarcoid involving 
the cornea and iris were treated, without benefit In patients with 
corneal dystrophies, lupus erythematosus and pemphigus, no improve- 
ment was noted after adequate therapy 
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CONCLUSION 

1 In the tieatment of vernal conjunctivitis beta irradiation gues 
excellent results Recurrences are less frequent after treatment, and 
when they do occur aie less severe Sixty patients were treated, with 
cuie in 30 per cent, improvement in 63 pei cent and no improvement 
in 7 per cent 

2 In treatment of tuberculosis of the anteiior ocular segment beta 
iiiadiation seems to shoiten the couise and deciease the severity of the 
symptoms, vith less residual scairing of the cornea Ii radiation, how- 
ever, did not prevent futuie recuirences of tubeiculosis 

3 Small benign tumors of the anteiioi ocular segment can be 
lemoved by beta irradiation easily and safely, with excellent cosmetic 
lesults Since the method is extreme^ easy to use in an office and 
lequnes neither hospitalization nor geneial anesthesia, most patients 
piefer it to operation These advantages make it particularly satisfactoiy 
for work with children 

4 In treatment of corneal scais in which vascularization is a piomi- 
nent featufe and there is still activity iriadiation appeared to be bene- 
ficial With old, calcified and dense scais treatment is not successful 

5 Beta irradiation is ideal for preventing superficial vascularization 
after keratectomy and keratoplasty 

6 Granulation tissue, conjunctival flaps and pterygiums can be 
made avascular with contact therapj . 

7 Encouraging results in the treatment of acne rosacea keratitis, 
with limbal application to obliterate vessels, are obtained 

8 Corneal dystrophies, saicoid, lupus erythematosus, pemphigus, 
punctate keratitis and coineal ulcers due to pyogenic infections are not 
benefited with beta rays, and may be made worse by their use 

Dr James I Moore treated some of the patients included in the group vMth 
ocular tuberculosis and permitted the use of these cases in the series 

Photographs were taken by Mr Delbert Parker, of the Wilmer Ophthal- 
mological Institute 

12 West Read Street (1) 



A SCREENING TEST FOR DEFECTIVE RED-GREEN VISION 

Test Based on Eighteen Pseudoisochromatic Plates from the American 
Optical Company's Compilation 

LeGRAND H HARDY. MD 

GERTRUDE RAND, PhD 
AND 

M CATHERINE RITTLER, BA 
NEW YORK 

P ROBABLY the demand most frequently made of those who have had 
experience m testing for color blindness is for a simple means of 
detecting the presence of defective color vision — in other words, for a 
simple screening test adequate to differentiate between normal and defec- 
tive color vision The demand comes from the military services, from 
ophthalmologists, from industry, with its inci easing use of color, and 
from vocational high schools, where too often a boy is trained for a trade 
only to find near the end of his training that he cannot meet the require- 
ments for color vision Tests have been produced which when properly 
administered and the critical scores established will meet this need, 
as was shown by us in previous reports ^ , but these tests are of foreign 
make and are not now available in quantity Therefore, their evaluation 
has at present more theoretic than practical value Other tests are 
under production which are planned both to detect the presence of 
deficiency in color vision and to analyze its type and amount But lag in 
production affects the making of color tests as well as of automobiles, 
and it may be some years before these tests can be put into general use 
In the meantime something must be found to serve as an adequate 
screening test of deficiency in color vision — something which is immedi- 
ately available 

The only available test which gives promise of success for this pur- 
pose IS the Pseudo-Isochromatic Plates for Testing Color Perception, 
compiled in 1940 by the American Optical Compaii) for the military 

From the Knapp Memorial Laboratories, Institute of Ophthalmology, Colum- 
bia University College of Physicians and Surgeons 

1 Hardy, L H , Rand, G, and Rittler, M C (a) Tests for Detection and 
Analysis of Color Blindness I An Evaluation of the Ishihara Test, Arch Ophth 
34 295 (Oct) 1945, (b) II Comparison of Editions of the Ishihara Test, ibid 
35 109 (Feb) 1946, (c) III The Rabkin Test, ibid 35 251 (Alarch) 1946 
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services This compilation consists of 46 plates copied from either 
Ishihara’s Test for Colour-Blindness or Stilling’s Pseudo-Isochromatic 
Plates for Testing the Color Sense Designed principally for the detec- 
tion of deficiencies in red-green perception, it has been widely used, but 
with geneially unsatisfactory results In part this is because of inaccurate 
color leproduction and a poor selection of plates for the compilation; 
m part, because no critical scoies aie provided That is, no information 
IS given by the compilers of the test as to the numbei of plates likely 
to be failed by subjects whose color perception is normal or of the num- 
ber likely to be passed by those whose color perception is defective 

In this report of our experience with the compilation administered 
as one of a battery of color tests given to a large group of subjects having 
normal, low normal or defective color vision of varying degrees of defect, 
we plan to show that this compilation of plates, even when properly 
administered undei the quality of illumination accepted as standard for 
color testing,- is inadequate to detect with reasonable accuracy the pres- 
ence of defective color vision On the constructive side, we shall present 
a selection of 18 plates of this compilation which, when the test is properly 
administered, is adequate to screen persons with even minor degrees of 
defective red-green vision from those whose color vision is within nor- 
mal limits 

As previously reported, our general procedure was to administer a 
large battery of color tests, both laboratory and clinical in type On the 
basis of the composite picture obtained, we classified the color vision of 
each subject under the following categories normal, low normal, low 
discrimination sufficient to amount to a color defect, anomalous trichro- 
masy (protanomaly, deuteranomaly and tritanomaly) and dichromasy 
(protanopia, deuteranopia and tritanopia A description of the color 
vision typified by these terms has already been reported ^ Our data 
thus permit us to evaluate each test of the battery as a diagnostic or 
screening medium, and as a medium for the differential classification 
of the type and extent of the color vision defect 

It IS not our intention to present here a detailed analysis of the 
responses to each plate of the American Optical Company’s compilation 
made by subjects representing each of the types of defective color vision, 
as we did for the Ishihara and Rabkin tests There are no specific plates 

2 Hardy, L H Standard Illuminants m Relation to Color-Testing Pro- 
cedures, Arch Ophth 34 278 (Oct) 1945 

3 We have had the opportunity to study too few cases of tritanomaly and 
tritanopia to warrant their inclusion in the present study The experimental sub- 
jects reported on here have predominantly defective red-green vision 

4 Hardy, L H , Rand, G, and Rittler, M C Color Vision and Recent 
Developments in Color Vision Testing, Arch Ophth 35 603 (June) 1946 
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m this compilation designed to analyze type of defect We plan merely 
to show the distribution of errors made on the compilation for 365 sub- 
jects whom we judged on the basis of our battery of tests to have normal 
color vision and for 117 subjects similarly judged to have defective 
red-green vision Our method of determining whether the color vision 
fell within normal limits has already been described ° The subjects 
tested were not selected on the basis of any statistical survey They 
included patients referred to us by ophthalmologists, men rejected b) 
the armed forces because of defective color vision and subjects obtained 
from some of the New York city high schools and from the Vanderbilt 
Clinic Only the 40 plates designed to test literate subjects were scored 
The demonstration plates (25, 26 and 46) and the “path” plates foi 
illiterates (35, 36 and 45) were not included For all testing the book 
was placed on the lack of the Macbeth easel lamp This equipment, 
which was designed to furnish standard conditions for testing color 
blindness with pseudoisochromatic plates, provides 45 foot candles 
of illumination, the quality of which is the closest approximation to that 
of I Cl Illuminant C commercially available - The light fell on the test 
at an angle of 45 degrees , the viewing angle was normal, or 90 degrees, 
and the testing distance w'as approximately 30 inches (75 cm ) 

THE FORTY PLATE SERIES 

Results for the 40 plate senes are given in figure 1 The data for 
the 365 subjects judged as having normal color vision are presented 
at the left of the chart, as rectangles in outline, the data for the 117 
subjects with defective color vision, at the right of the chart, as black 
rectangles The number of plates failed (error score), in increasing 
groups of 2, is plotted on the horizontal coordinate, and the percentage 
of subjects failing each gioup, on the vertical coordinate 

Normal Coloi Vision — As can be seen in figure 1, only 12 5 per cent 
of subjects with normal color vision failed none of the plates or only 1 , 
46 per cent failed 6 or more plates , the maximum number of plates failed 
was 17 Rarely was theie complete failure to see a digit, as occurs fre- 
quently w'hen color vision is defective Rather, the usual type of error 
A\as a misreading of digits due to lack of careful scrutiny, as 48 for 43 
(plate 2) , a misreading of Stilling digits of German formation, as 25 
for 75 (plate 30) , the reading of the digits supposed to be invisible to 
persons wuth normal coloi sense (plates 33 and 34), or the partial mis- 
reading of a digit of the Ishihara plates, as 20 for 2P (plate 11) It 
should be noted that the printing of those sections of the digit supposed 
to be seen only when red-green perception is defective appears in stronger 


5 Hardy, Rand and Rittler,^*! p 257 
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coloiation than in the original plates This is particularly true of the 
green-blue and blue portions of these digits There is, therefore, a greater 
incentive for the normal subject to read them, or parts of them, as 
reproduced by the American Optical Company than as presented in the 
original Ishihara test 

It may seem strange to one who has not had a wide expeiience m 
administering this compilation to a large unselected group, vaiying m 
intelligence and interest, that so many erroi s of these types can be made 
by persons with normal color vision This, however, has been the gen- 
eral experience of persons who have administered it in the military 
services, in industry and m schools The compilation is definitely faulty 



NUMBER OF PLATES FAILED 

Fig 1 — ^Results for the 40 plate compilation of the American Optical Com- 
pany’s pseudoisochromatic plates 


in its inclusion of so many plates subject to misreading because of fac- 
tors other than defective color vision 

Defective Color Vision — As can be seen in figure 1, subjects whose 
color vision was diagnosed as defective on the basis of our battery of 
tests failed as few as 10, and as many as 39, of the 40 plates used 

In brief, there is a range of 10 to 17 plates failed, which includes 
the error scores of some whose color vision was normal and some whose 
color vision was defective Diagnosis on this compilation, therefore, is 
not possible when error scores occur within this range In other words, 
no critical score can be established for this compilation which will diff ei - 
entiate between normal and defective color performance 
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THE EIGHTEEN PLATE SERIES 

The problem, however, cannot be abandoned at this pomt This test 
must, if at all possible, be made to do the work, since, as stated earlier, 
It IS the only one worth considering which is commercially available 
at the present time We feel that the problem can be met fairly satis- 
factorily by a selection of 18 plates from the American Optical Com- 
pany’s compilation In selecting each plate we were not guided solely 
by statistical criteria Our aim was simply to select a senes of plates 
that would yield a critical score for normal and defective red-green 
vision In general, we discarded as far as possible those plates on which 
insignificant errors were made, owing to factors other than defective color 
perception At the same time, we needed to retain some plates which 
were failed by subjects whose defect in color vision was mild in degree 
even if these plates were occasionally misread by members of the normal 
group In other words, we could not sacrifice the sensitivity of the series 
to detect minor degrees of defective color perception in the interest of 
securing a perfect response from all whose color vision is within normal 
limits Also, we wished to include some plates failed by persons whose 
defect in color vision was marked These considerations barred us from 
searching for plates passed by all the normal group and failed by all 
the group with defective color vision Further, attention had to be given 
to excluding plates which vary greatly from copy to copy of the com- 
pilation For this reason, plates 39, 40, 43 and 44 were rejected from 
our selection Fundamentally, the selection was a trial and error pro- 
cedure, being adjusted and readjusted according to the responses given 
chiefly by those normal subjects who failed many plates and by 
those subjects with defective color vision who failed few plates 

Our final selection Includes plates 3, 4, 5, 6, 8, 9, 12, 13, 16, 17, 19, 
20, 21, 23, 27, 29, 41 and 42 The results are shown in figure 2 for 365 
subjects whose color vision we judged to be within normal limits and 
for 150 subjects whose color vision we judged to be defective As in 
figure 1, the data for the normal group are presented at the left of the 
chart as rectangles in outline , the data for the group with defective color 
vision, at the right, as black rectangles The number of plates failed 
(error score) is plotted on the horizontal coordinate, and the percentage 
of cases failing each successive number of plates, on the vertical 
coordinate 

Normal Colot Vision — As can be seen m figure 2, 93 per cent of 
the subjects we judged on the basis of our battery of color tests to have 
normal color vision failed none of the 18 plates, or only 1 , 4 per cent 
failed 2 plates , 2 per cent failed 3 plates, and 1 per cent failed 4 plates 

Defective Color Vision — ^All subjects we judged on the basis of our 
battery of color tests to have defective red-green vision failed 5 or more 
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of the 18 plates, and 2 pei cent failed all the plates , the number of plates 
failed most frequently was 15 and 16, 80 per cent failed 11 or more 
plates No subjects with dichromasy in our group failed fewer than 12 
plates, and subjects with anomalous tnchromasy whose defect was 
medium or marked failed from 9 to 17 plates Thus, error scores can- 
not be considered as indicating the degree or extent of color deficiency, 
except within rough limits 

The value of this 18 plate selection has been tested by us for two 
years m color vision screening in schools and m other surveys as well 
as by a number of ophthalmologists connected with testing for civilian 
aviation It has rendered good service and so far has given satisfactory 
information We feel confident in recommending this selection to meet 



NUMBER OF PLATES FAILED 

Fig 2 — Results for the 18 plate selection from the American Optical Com 
pany’s pseudoisochromatic plates 


the present need for a test adequate to separate persons with normal 
from persons with defective red-green vision This recommendation is 
contingent on the test being administered under the standard source of 
illumination 

The critical importance of illumination cannot be too strongly stressed 
in the use of any test designed to screen out persons with defective color 
vision Merely “natural daylight” will not do It is far too variable in 
quantity and quality to provide a standard test situation For example, 

5a Since this manuscript was submitted, the American Optical Company, with 
the approval of the Inter-Society Color Council, has issued a revised (18 plate) 
edition of Pseudo-Isochromatic Plates for Testing Color Perception, which follows 
the suggestions and instructions included in this report 
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if the amount of light is too low, the error scoies of some subjects with 
normal color vision will he above the critical borderline If the light 
IS too blue, as when reflected from north sky or from snow, again some 
normal subjects will have an incorrectly high error score This is mainly 
because the bluish digits of the Ishihara plates (those usually seen only 
when red-green vision is deficient) are enhanced m coloiation and are, 
therefore, often responded to m whole or in pait by the normal subject 
On the other hand, if the illumination is too yellow, as in direct sunlight 
or illumination by incandescent lamps, the i evei se situation holds That 
IS, these bluish digits are rendered less pronounced, sufficiently so that 
many subjects whose defect in color vision is mild give the correct 
response and thus lower their error score sufficiently to cross the boun- 
dary line into the region of normal erior scoie The effect of this last 
type of faulty illumination has already been reported “ 

In conclusion, we wish to repeat that the 18 plate selection is intended 
for screening purposes only It is neithei qualitative nor quantitative, 
that IS, it does not classify the type of deficiency in red-green vision or, 
except for the extremes of error score, the degree of deficiency It should 
be pointed out again that no provision is made for detecting the rare 
forms of defective blue-yellow vision 

Appended is a copy of the instruction sheet we have prepared for 
those who may be interested in utilizing this 18 plate selection as a 
screening test for defective red-green vision 

Instructions for Utilizing 18 of the American Optical Company’s 
Pseudo-Isochromatic Plates for Testing Color Perception, 
as a Screening Test for Defective Red-Green Vision 

LeGrand H Hardy, M D , Gertrude Rand, Ph D , and 
M Catherine Rittler, B A 

Source of Illumination The Macbeth Easel Lamp This can be purchased 
from Macbeth Dayhghting Co , 227 W 17th St , New York 11, New York, for $20 

Test Material A selected senes from Pseudo-Isochromatic Plates for Testing 
Color Perception, American Optical Co, 1940 The following plates are used 
No 25 for demonstration, Nos 3, 4, 5, 6, 8, 9, 12, 13, 16, 17, 19, 20, 21, 23, 
27, 29, 41 and 42 for testing Other plates are to be covered with a sheet of 
black paper 

Instructions The subject should be seated with his eyes about 30 inches from 
the test book in position on the rack of the lamp He is shown plate no 25 (a red 
12 on a blue background, a malingering test) and instructed to read the number or 
numbers on tnis and the following charts The examiner allows for response 
about 2 sec per plate No further instructions are to be given and no questions 
asked The subject is not allowed to trace the patterns or touch the test plates 

6 Hardy, L H , Rand, G , and Rittler, M C Effect of Quality of Illumina- 
tion on the Results of the Ishihara Test, Arch Ophth 36 685 (Dec ) 1946 
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Responses should be immediate (withm 2 sec) Hesitant or studied responses 
are viewed with suspicion Responses are to be entered on a score sheet similar 
to that given below Number of plates failed is the subject’s error score 


Score Sheet 

Name 



Date 



Normal 

Subject’s 


Normal 

Subject’s 

Plate No 

Response 

Response 

Plate No 

Response 

Response 

3 

56 


17 

25 


4 

27 


19 

5 


5 

S 

1 

20 

3 


6 

6 


21 

97 


8 

42 


23 

66 


9 

66 


27 

89 


12 

67 


29 

86 


13 

86 


41 

16 


10 

9 


42 

74 



Total errors 

Interpretation of Error Score Incorrect response to 4 or less plates indicates 
normal color vision, incorrect response to 5 or more plates indicates defective 
red-green vision 

Limitations of Test This interpretation of error score holds only when the 
test is administered under the standard source of illumination The test is for 
screening purposes only It is neither qualitative nor quantitative — that is, it does 
not classify type of red-green defect, or the amount of defect No provision is 
made for detecting defective blue-yellow vision 

Knapp Memorial Laboratory of Physiological Optics 
Institute of Ophthalmology 
New York 32, New York 
23 East Seventy-Ninth Street 


TRACHOMA 

A Possible Carrier State 


MARTIN BODIAN, MD* 

BROOKLYN 

T rachoma is one of the most widely spread diseases in the 
world It may be a definite threat to the American soldier as a 
result of continued exposure in the Asiatic countries It is conserva- 
tively reported that in China the disease has an incidence of about 25 per 
cent, implicating about 100,000,000 people ^ In 1928 Japan was 
reported to have 17 per cent of its conscripts infected ® MacCallan ® 
found there was heavy seeding of trachoma throughout the British 
Colonial Empire It was especially prevalent m the Asiatic countries 
The Fiji Islands are a known endemic area of trachoma The local 
health authorities find it a definite epidemiologic problem Reliable 
public health figures have never been available because of the lack of 
trained personnel to conduct an adequate survey^ 

My interest developed during the medical examination of a group 
of natives employed by the United States Army stationed at Fiji 
Studies were instituted to determine the incidence of trachoma among 
the natives and the spread of the disease to American troops 

The purpose of this paper is to present these observations and (1) 
to show the morbidity rate of trachoma among natives working at an 
American Army base in Fiji, (2) to demonstrate the presence, if any, 
of trachoma in troops stationed in an endemic area for long periods, 
and (3) to advance the hypothesis of a possible carrier state 

METHODS 

Two groups of subjects were studied One consisted of 100 natives employed 
at an American Army base in Fiji, the other, of SO American soldiers stationed at 
the same base for a year or more Both groups were selected at random from 
different parts of the camp 

^Formerly Captain, Medical Corps, Army of the United States 
1 Miyashita, S Trachom in Japan und den grenzgebeiten Chinas, Internat 
Cong Ophth 3 169, 1929 

2 Kusama, H Prevalence of Trachoma and of Its Preventive Measures in 
Japan, Japanese M World 8 154 (June) 1928, cited. Bull Hyg i 264 (March) 
1929 

3 MacCallan, A F Trachoma in the British Colonial Empire, Brit J 
Ophth 18 625 (Nov) 1934 

4 Personal communication to the author 
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Clinical data were obtained from all subjects to include age, sex, general 
health, immediate living conditions, length of stay in Fiji, location of permanent 
residence, family history of ocular trouble, if obtainable, and finally, individual 
history of ocular disease 

All eyes were examined grossly and wfth the aid of a condensing lens and 
loupe with a 2j4 magnification The external pathologic changes in the eye 
were recorded on a total of 300 eyes of the 150 subjects studied Epithelial scrap- 
ings were taken from the tarsal conjunctiva of the upper lid of both eyes 
of each subject The specimens, spread thinly on glass slides, were fixed with 
methyl alcohol Dilute Giemsa stain, adjusted to a of 7 2, was then applied 
for twenty-four hours When the specimens stained poorly, repeat smears were 
made until easily readable specimens were obtained The slides were then care- 
fully examined for Prowazek-Halberstadter inclusions at a magnification of 950 
Fifteen patients were followed at montlily intervals over a four month period 
for beginning external ocular disease One patient was examined in the same 
manner at weekly intervals over this period In this case epithelial scrapings 
were studied for inclusion bodies after each examination 

Personal Data and Histories — Native Subjects The ages of this 
group ranged from 14 to 60 years, with a mean average of 24 8 years 
Twelve of these subjects were females All stated that they were m 
good general health They attended their jobs at the post as laborers 
with regularity The great majority lived m small wooden shacks 
or thatched huts Ordinary hygienic measures, such as toilet facilities, 
use of individual towels and fly control, were practically nonexistent 
The fact that practically all the subjects harbored a museum variety 
of intestinal parasites attested to the lack of sanitation among these 
people No natives lived within the Army base confines All were 
born in Fiji In addition to the aboriginal Melanesians of this group, 
there were East Indians, Melanesian-Caucasian half-castes and Rotu- 
mans ® Because of language difficulties and low educational standards, 
family histones were considered entirely unreliable For this reason, 
they were excluded from this report 

Twenty-five of the native subjects stated that they had had symp- 
toms suggesting inflammation of the conjunctiva Among these com- 
plaints were irritation, redness, photophobia and discharge Six of 
these subjects complained of some of these symptoms at the time of 
examination The duration of symptoms in the entire group varied 
from two days to two years None of this group had received any 
specific treatment 

American Subjects The average age of this group was 27 8 years, 
with a range of 19 to 47 years All were men and in robust health 
Their homes were located throughout the United States, with no locality 
predominating Strictly enforced military sanitation prevailed at their 

5 Rotumans are a Polynesian-Chinese admixture derived from Rotuma, an 
island on the periphery of the Fiji group 
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garrison station in Fiji All had been at this base foi from twelve 
to thirty-seven months, with an average stay of 24 8 months None 
knew of any chronic inflammatory disease of the eyes in their families 
All stated that they had never h§id trachoma or any condition siigges 
tive of it 

Military regulation prohibits out men from consorting with the 
natives in this area In general this ruling was complied with 

Clinical Ocular Findings — Native Subjects Twenty-two of the 
100 natives, or 22 per cent, showed evidence of active trachoma This 
consisted of ledness, thickening and definite scainng or follicle forma- 
tion of the tarsal conjunctiva, together with infiltration and vasculariza- 


Table 1 — Summary of Clmtcal Data on PaUenis Slioivtug Evidence of Tiachoma 
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• Barely discernible heaping Is Indicated by +, uniform, early discernible thlcl.enlng by 
++, and marked thickening, ivlth the closed lid orerlj convex, by +++ 
t Scamng ivhich is barely discernible and may require the aid of a loupe Is indicated by +, 
scarring easily discernible grossly, by ++, and gross scarring, causing malformation of the 
bd, by +++ 

t A mild, rose colored blush Is Indicated by +, a bright red conjunctiva but discrete vessels 
discernible, by ++, and a bright, beefy red conjunctiva, with Individaul vessels not made 
out, by ++-1- 

§ The absence of conjunctival follicles Is indicated by — a few scattered follicles are 
indicated by + 

K Vessels 2 to 3 mm In from the limbus are indicated by + , vessels 3 to 6 mm in from 
the limbus, bj and vessels more than 6 mm In from the limbus, by +++ 


tion of the cornea Each of the native patients with positive clinical 
evidence of trachoma had practically identical lesions in the two eyes 
Most of these persons had trachoma stage III (table 1) 

Twenty-six of the remainmg 78 trachoma-free subjects showed 
conjunctival hyperemia This was mild and bilateral in all patients 
Particularly close scrutiny revealed no evidence of trachoma Except 
for occasional pingueculae, pterygiums and the like, the eyes of the 
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remaining 52 persons seemed entirely normal on exteinal examination 
Six patients gave a history of oculai symptoms for six months or more 
Five of these (83 3 pei cent) had clinical evidences of trachoma 
Seventy-five subjects had no symptoms referable to the eyes, yet 10 
of these (13 3 per cent) had clinical trachoma (table 2) 

American Subjects None of the American soldiers had clinical 
trachoma On the othei hand, all but 6 of the men showed mild con- 
junctival hypeiemia The condition was always bilateral and was 
noted only on the palpebral portions Occasional pmgueculae and 
pterygiums were also noted 

Table 2 — Relation of Histoiy of Ocular Inflammation to Clinical Evidence of 

^ Trachoma 


Subjects with 


Lengrth of History of Clinical 

Inflammation Trachoma 

More than 6 months S 

1 to 6 months 1 

Less than 1 month o 

None 10 

Total number 22 


Trachoma Free 

Total No of 

Percentage 
with Clinical 

Subjects 

Subjects 

Trachoma 

1 

6 

833 

2 

3 

33 3 

10 

16 

37 5 

65 

76 

* 13 3 

78 

100 

22 0 


Table 3 — Distribution of Inclusion Bodies in One oi Both Eyes in Patients with 
Microscopically Suggestive Evidence of Tiachoma 



Unilateral Inclusion 
Bodies 

* 

Bilateral Inclusion 
Bodies 

K. 

Total 

A 


No of 

No of_ 

No of 

No of 

' No of 

No of 


Eyes 

Patients 

Eyes 

Patients 

Eyes 

Patients 

Patients with trachoma 

2 

2 

25 

13 

28 

15 

Patients free of trachoma 

15 

16 

24 

12 

39 

27 

Total number 

17 

17 

50 

25 

67 

42 


Laboratory Findings — Native Subjects For this study the natives 
fell into two convenient groups — those with trachoma and those who 
were free from tt'achoma Fifteen of the 22 patients with clinical tra- 
choma also showed Prowazek-Halberstadter inclusion bodies Thirteen 
of these 15 patients showed these bodies in smears of material from 
both eyes Two of the 15 patients exhibited these bodies in only one 
eye Fifteen of 27 patients who were free of trachoma clinically 
showed the bodies m smears from one eye only, and 12 showed inclu- 
sions m smears from both eyes (table 3) Of the 22 trachomatous 
subjects, 68 2 per cent then, revealed inclusion bodies 

Of the remaining 78 subjects, 27, or 24 6 per cent, harbored inclu- 
sion bodies in one or both eyes It is to be remembered that none of 
these 78 subjects had shown the least evidence of the disease These 
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inclusion bodies were microscopically indistinguishable from those 
observed m smears from the trachomatous patients (figs 1 and 2) 
When the two groups are considered together, one finds that of 
100 natives, 42 exhibited Prowazek-Halberstadter inclusion bodies of 
the conjunctival epithelium (table 4) 



Fig 1 —Photomicrograph (1,500 magnification) of conjunctival scrapings from 
the eye of a Fijian native with active trachoma Arrows indicate inclusions in 
the epithelial cells in various phases of development 

American Soldiers Prolonged and careful search revealed no 
inclusion bodies of any description Rarely a few isolated bacteria 
tvere noted These showed no uniformity as to staining properties 
or morphologic characteristics 
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Follow-up Obseivahons — Fifteen of the 27 natives who harbored 
inclusion bodies and yet had no clinical disease weie examined' at 
monthly intervals Signs of eaily cicatrization, follicle formation and 
corneal vasculaiization weie searched for These were persistently 
absent over a foui months’ period of observation 



Fig 2 — Photomicrograph (1,500 magnification) of conjunctival scrapings from 
the eye of a Fijian native who showed no clinical evidence of trachoma, either 
past or present Arrows indicate inclusion bodies in various phases of development 
In no way were these inclusion bodies distinguishable from those observed in 
cases of clinical trachoma 

One native who show^ed the same changes as the natives in the 
preceding group was followed at weekly intervals for four months in 
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the same way Smears for inclusion bodies were examined at the same 
time Although the smears showed persistently heavy seeding, no 
clinical evidence of beginning trachoma could ever be detected 


COMMENT 

Clinical Trachoma m Fiji — It was noted that 22 per cent of 100 
natives working at an Army base m Fiji had clinical evidence of tra- 
choma Although these natives had come from widely separated areas 
of the islands, they did not represent a completely random sample of 
the population The fact that they were able to be employed as 
laborers at an Army installation of limited size indicated that they 
were in good general health, fell into a definite age group, were not 
industrially blind and constituted a small sampling of the population 
The disparity in numbeis of males to females m this study was also 
oyt of keeping with the general population In spite of these shortcom- 


Table 4 — Number of Patients Showing Prowazek-Halberstadter Inclusion Bodies 
tn Clinically Trachomatous and Nontrachomatous States 


Type of Patient 

Trachomatous 
Free from trachoma 

Total 


Number of 

Number of 


Percentage of 

Patients 

Patients 


All Patients 

Showing 

Showing No 

Total 

Showing 

Inclusion 

Inclusion 

Number of 

Inclusion 

Bodies 

Bodies 

Patients 

Bodies 

15 

7 

22 

632 

27 

61 

78 

34 6 

~42 

68 

100 

42 0 


ings, it IS believed that these findings give a suggestion of the geneial 
picture of trachoma in Fiji Extensive and thoroughgoing surveys are 
still awaited for this area 

The incidence of trachoma of 22 per cent found in this study is of 
particular interest as compared with the consolidated statistics on 
American Indians made in 1938, which showed a rate of 20 2 per 
cent® Since that year the sulfonamide drugs have decreased that 
morbidity rate remarkably ® 

None of the subjects in the present senes had received specific 
therapy for trachoma prior to this study Their primitive, agricultural 
mode of living has changed little in the past decade 

Trachoma Among American Troops — On the basis of correspon- 
dence with a number of oculists on military service overseas, Thygeson ® 
expressed the opinion that trachoma does not represent a serious 

6 Forster, W G, and McGibony, J R Trachoma, Am J Ophth 27 1107 
(Oct.pt 1) 1944 

7 Footnote deleted by the author 

8 Thygeson, P Personal communication to the author, April 1945 
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military problem My findings would tend to bear out the validity 
of this opinion 

Although a slit lamp was not available, I am m agreement with 
MacCallan’s ° statement that cai eful observation with a condensing 
lens and corneal loupe vill disclose pannus formation By this means 
early changes were made out at the limbus in trachomatous patients 
These included distortion of the capillary loops, early vascularization 
beyond the limbus and corneal infiltrations Our subjects who were free 
from trachoma showed none of these changes 

The high prevalence of conjunctival hyperemia among our troops 
has caused much speculation It was seen in almost all American 
troops stationed m Fiji for over a year Smears and bacterial cultures 
have failed uniformly to show any specific causative organism Several 
other Arm}^ oculists stationed here found the same condition among 
their patients Over a three year period none had ever found anything 
that resembled trachoma among these soldiers Thousands of troops 
have been seen during this time in the various Army eye clinics m 
Fiji Tropical sunlight, heavy exposure to dust and the prevalence 
of plant allergens may account for some of the conjunctival hyperemia 

The absence of inclusion bodies in the conjunctival scrapings would 
seem to confirm our clinical findings in regard to trachoma among 
our men 

The ‘'Carnes State — Recent papers by several of the leading world 
authorities on trachoma have made no mention of trachoma carriers 

In the present series of cases, 27 of 78 subjects (34 6 per cent) 
who were free from trachoma had demonstrable conjunctival inclusion 
bodies These bodies vere indistinguishable from those seen m each 
of the cases of trachoma 

Two typical slides showing these inclusion bodies from the trachoma-' 
free subjects were sent to the section on virology of the Eighteenth 
Army medical general laboratoiy The staff reported that the smears 
were consistent with those seen m cases of trachoma 

From all available sources (civilian as well as military) there is 
excellent reason to believe that inclusion blennorrhea, lymphogranuloma 

9 MacCallan, A F Clinical Signs of Trachoma, Rev internat du trachome 
11 3 (Jan) 1934 

10 (a) MacCallan 3 (fc) Forster and McGibony® (c) MacCallan® (d) 

Julianelle, L A, and Smith, J E A Statistical Analysis of Clinical Trachoma, 
Am J Ophth 26 158 (Feb ) 1943 (e) Thygeson, P Viruses and Virus 

Diseases of the Eye, Arch Ophth 29 285 (Feb ) , 488 (March) , 635 (April) 
1943 , (/) Trachoma, in Piersol, G M , Bortz, E L , and others Cyclopedia of 
Medicine, Philadelphia, F A Davis Company, 1935 (g) Lindner, K , in 

Berens, C The Eye and Its Diseases, Philadelphia, W B Saunders Companv, 
1936 
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venereum and psittacosis do not exist in this locality The inclusion 
bodies of these diseases seem to be the only ones to be mistaken for 
trachoma bodies in the eye The absence of these diseases and the 
prevalence of trachoma in this area support the opinion that the inclu- 
sions noted are derived from trachoma 

There is good reason to believe that the microscopic inclusions are 
Prowazek-Halberstadter corpuscles The only other objects with which 
they could be confused are pigment granules or technical artefacts 
We are convinced that they were neither The usual conjunctival pig- 
ment, when present, consists of melanin The tarsal conjunctiva is 
an unusual site for this pigment, and melanin was never seen grossly 
here in our patients Microscopically, conjunctival melanin is seen 
as diffusely scattered, intracellular greenish granules (Giemsa stain), 
which do not form conglomerate masses similar to those of inclusion 
bodies and do not invade the nuclei of epithelial cells The bodies we 
observed were always derived from the tarsal conjunctiva, tended to 
form characteristic morphologic groups, took a fairly pure blue stain 
(Giemsa) and occasionally were seen in the nuclei of the conjunctival 
cells The morphologic conglomerations, such as “cape” formations 
and initial body groups, were identical with those described by Lindner 
and Thygeson in their various excellent articles on the subject Extra- 
cellular elementary bodies were also noted in some instances 

From what has been said regarding the characteristics of the inclu- 
sions noted, I feel strongly that they were not technical artefacts I 
examined every slide in this study When, on occasion, a reasonable 
doubt existed, the slide was called negative for Prowazek-Halberstadter 
bodies The fact that the virologists at the Eighteenth Army medical 
laboratory concurred in our belief that the inclusion bodies were con- 
sistent with those observed in cases of trachoma strengthens our feeling 
on the matter The slides which they reviewed were taken from 
persons free of clinical ocular disease Furthermore, all the slides 
in this study were treated with the same technic The natives’ slides 
showed many inclusion bodies, but not one of the Americans’ did 
This indicates, we feel, that the bodies noted were not technical 
artefacts 

In order to rule, out a possible preclmical or incubation phase of 
trachoma, a follow-up study was instituted Fifteen persons who 
were free from trachoma and who showed inclusion bodies were 
examined at monthly intervals for signs of beginning trachoma Over a 
period of four months I was unable to detect the least evidence of scar- 
ring, follicle formation or corneal involvement One subject was 
examined for inclusion bodies, as well as clinical signs, at weekly 
penods Although his smears were repeatedly positive, no clinical 



BODIAN— TRACHOMA 


459 


changes could be detected m a four month survey Since the incubation 
period for trachoma is five to twelve days, we felt that these patients 
did not represent an incubation phase of the disease The findings 
m these patients are consistent with a earner state m trachoma and 
can be fully explained on this basis 

Broadhurst and associates demonstrated a carrier state m patients 
with virus infection of the throat Bodies of the same type which were 
found m the throat were also found m the eyes of 2 subjects Carriers 
of the virus of other diseases, such as herpes, have been known to be 
asymptomatic over a period of yeais Trachoma is generally accepted 
to be a virus disease My observations with respect to a carrier state 
in trachoma conform with those of workers on carrier states in other 
virus diseases 

It IS interesting to speculate on the origin of the carrier state in 
our cases MacCallan and others reported that trachoma typically 
begins imperceptibly and may go on to spontaneous cure It may 
well be that our “carriers” represent instances of just such a state 

Without a virology laboratory or suitable experimental animals at 
my disposal, I have been unable to demonstrate the transmissibility 
or pathogenicity of the bodies in these “carriers ” Until this is done, 
a true carrier state in trachoma will not be fully proved It is hoped 
that these important studies will soon be under way 

‘ SUMMARY AND CONCLUSIONS 

Of 100 natives working at an American Aimy base in Fiji, 22, or 
22 per cent, had clinical evidence of active trachoma 

Typical Prowazek-Halberstadter inclusion bodies were seen in the 
conjunctival epithelial scrapings of 15 of these patients, an incidence of 
68 2 per cent 

Evidence is presented which suggests the existence of a carrier 
state in trachoma Seventy-eight native subjects employed by the 
American Army showed no evidence of clinical trachoma Of these, 
27, or 34 6 per cent, had inclusion bodies in the conjunctival epithelial 
scrapings morphologically indistinguishable from those observed in 
frankly trachomatous patients Transmissibility and pathogenicity of 
the viius of trachoma from these patients still await demonstration 

11 Broadhurst, J , Liming, R. , MacLean, E , and Taylor, I Cytoplasmic 
Inclusion Bodies in Human Throat, J Infect Dis 58 134 (March-Apnl) 1936 

12 Broadhurst, J , MacLean, E, and Taylor, I Increased Incidence of 
Cytoplasmic Virus Bodies m Human Throats in New York City Area, J Infect 
Dis 73 195 (Nov -Dec) 1943 

13 MacCallan, A F Trachomatous Conjunctivitis Its Surgery and Pathologj' 
(Hunterian Lecture), Lancet 1 215 (Jan 25) 1936 
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Of 100 native subjects studied, both those with and those without 
clinical trachoma, 42, or 42 per cent, harbored Prowazek-Halberstadter 
inclusions in the conjunctival epitheliumi 

One hundred eyes of 50 American soldiers who have been based 
m an area endemic for trachoma (Fiji) for one to three 3 fears were 
examined for evidence of the disease Clinical and laboratory evidence 
indicated the absence of trachomatous infection among these men 
With proper sanitation and segregation of the soldier from the native 
population, trachoma would not seem to present a military problem 

Technician Fourth Grade Hugh P Earle, Medical Department, Army of the 
United States, prepared the laboratory material used in this report 

349 Eastern Parkway (16) 
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L INDAU’S disease is an angiomatosis of the central nervous system 
^ characterized by the occuirence of single or multiple hemangio- 
blastomas in the cerebellum, brain stem or spinal cord, associated with 
angiomatosis of the retina (von Hippel’s disease) In addition, there 
are present various congenital lesions of other organs, such as cystic 
disease of the kidneys and pancreas Lmdau found that the retinal 
lesions made their appearance at the average age of 25, while cerebellar 
symptoms did not become manifest until about fourteen years later, 
when partial blindness had usually set in Cox and Trumble ^ pointed 
out that autopsy of patients with this disease has frequently revealed 
a hemangioma of the spinal cord which clinically had shown no evidence 
of its presence The case to be described is unique in that compression 
of the cord by a vascular tumor was the primary and outstanding feature 
and only later was a typical, nonsymptomatic retinal angioma discovered 
on routine ophthalmoscopic examination 

As in the case of man}' other tumors, a controversy exists in the 
treatment of von Hippel’s disease, some preferring electrosurgical 
measures and others irradiation The successful destruction of retinal 
angiomas by diathermy puncture was first described by Weve,^ of the 

$ Formerly Major, Medical Corps, Army of the United States 
Read before the New York Society of Clinical Ophthalmology, Feb 3, 1947 
From the Eye, Ear, Nose and Throat Service of the Veterans Administration 
Hospital, Washington, D C 

Published with the permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility for 
the opinions expressed or the conclusions drawn by the authors 

1 Cox, L B , and Trumble, H C Tumors and Malformations of Blood 
Vessels of Brain and Spinal Cord, M J Australia 2 308-319 (Aug 26) 1939 

2 Weve, H Bowman Lecture On Diathermy in Ophthalmic Practice, Tr 
Ophth Soc U Kingdom 59 43-80, 1939 
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Netherlands, in 1939 and was first performed in tins country by Lewis « 
in 1942 Guyton and McGovern,^ in 1943, obliterated multiple angio- 
matous lesions of the retina, which had been progressing in spite of 
roentgen irradiations, with 1,500 r to each eye In view of these 
favorable reports, and because the retinal angioma, in an early stage, 
was situated near the equator, readily accessible to diathermy puncture, 
we employed this method of treatment 

REPORT OF CASE 

R C J , a Negro soldier aged 27, m November 1943 noted tlie gradual onset 
of weakness of the right leg r\ith dragging of the toes of the right foot and some 
difficulty in starting the urinary stream During the next month he complained of 
shooting pains up and down the spine, and the weakness of his right leg progressed 
so that he became unable to climb stairs Examination revealed spasticitj of the 
right leg in walking The deep reflexes of the right upper extremity and of both 
lower extremities were hyperactive, with bilateral ankle clonus and absence of the 
abdominal and cremasteric reflexes The plantar response, w'hich was elicited 
bilaterally, consisted m fanning of the smaller toes without dorsiflexion of the 
great toes There was pronounced weakness of the right low er extremity with some 
atrophy of the muscles of both the thigh and the calf and a conspicuous increase 
in their tone The left leg w'as only slightly weak and spastic, with no atrophy 
A band of hypalgesia was present over the ninth and tenth dorsal dermatomes on 
the right side, with minimal h>palgesia of the left leg to about the level of the thigh 
Spinal puncture revealed a positive reaction to the Queckenstedt test and a total 
protein content of 800 mg per hundred cubic centimeters A roentgenogram of the 
spinal column showed no evidence of a pathologic process, but a myelogram taken 
with “pantopaque” (a mixture of ethyl esters of isomeric lodophenyl undecylic acids) 
showed a filling defect from the eighth to the eleventh dorsal segment and a slight 
defect as high as the first dorsal segment Routine laboratory tests, including blood 
counts, urinalysis and a Wassermann test of the blood, revealed nothing abnormal 

Although the presence of hyperactive reflexes in the right upper extremity could 
not be explained, the patient was thought to have a tumor of the cord, and on 
Feb 26, 1945 a laminectomj vva« done from the ninth dorsal to the first lumbar 
vertebra A graphic description by Major G L Maltby of the observations at 
operation follows 

“On exposure of the cord, ai interesting and amazing picture came into view 
The dorsum of the cord was almost completely covered with numerous vermiform, 
dilated blood vessels On the right side of the posterior portion of the cord, at a 
point about the level of the eleventh dorsal vertebra, there was a pinkish, flesh- 
colored tumor nodule, about inch (6 mm ) in diameter Several of the vessels 
seemed to enter this tumor mass and others to pass around it At the upper end 
of the dural opening a great mass of dilated veins seemed to become more profuse 
and resembled tightly coiled ringlets of curled hairs ” 

Excision of this great network of vessels was deemed inadvisable, and a biopsy 
specimen was taken from the small tumor nodule Major Webb Haymaker, of the 
Army Institute of Pathology, gave the following description of the specimen (fig 1) 

3 Lewis, P M , Angiomatosis Retinae Successful Treatment (Puncture 
Diathermy) in One Case, Arch Ophth 30 350-354 (Aug ) 1943 

4 Guyton, J S , and McGovern, F H Diathermy Coagulation in Treatment 
of Angiomatosis Retinae Case, Am J Ophth 26 675-684 (July) 1943 
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“The specimen consists of onlj a few small fragments of tissue The tumor is 
composed of a number of small blood spaces, lined with endothelium and supported 
b}' polymorphous cells with highly chromatic, spherical, oval or irregularly elongated 
nuclei and abundant, homogeneous cytoplasm with ill defined borders Within the 



Fig 1 — Photomicrograph of the tumor of the spinal cord United States Army 
Medical Afuseum, neg no 95103 , X 400 


tumor proper there are also a few large vessels having the appearance of veins 
The adjacent portion of the spinal cord is entirely necrotic and’ is being itnaded 
cn masse by the tumor The appearance of the tumor conforms to that of a 
sclerosing hemangioma ” 
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Aiter roentgen therapy (5,400 r to the lumbodorsal portion of the spine), the 
patient was discharged from the Army to a veterans administration hospital, on 
June 19, 1945 Examination here revealed hyperreflexia of the upper extremities and 
persistence of the spastic paraplegia, although the patient stated that his hands were 
stronger and the control of urine better There was no familj history of blindness 
or disease of the central nervous system Routine ophthalmologic examination 
revealed vision of 20/20 in each eye, and the patient had no ocular complaints 
The right eye was normal, but in the fundus of the left eye the superior temporal 
artery and vein were greatly dilated and tortuous, with beading of the artery 



When the pupils were dilated with 5 per cent solution of encatropine ("euphthal- 
mme”) hydrochloride, these vessels could be seen to end far in the periphery of the 
retina near the ora serrata, on either side of an almost circular reddish striated mass, 
measuring 1 5 disk diameters Below this slightly elevated mass were a few hori- 
zontal yellow streaks of exudate in the retina The macula w'as normal (fig 2) 
Operation and Course —Since von Hippel’s disease ultimately leads to blindness, 
electrocoagulation of the retinal angioma was performed on August 6, with 
retrobulbar anesthesia induced wuth 1 per cent procaine hydrochloride A con- 
junctival flap was made superiorly, and the upper half of the globe was exposed by 
dividing the tendon of the superior rectus muscle The Walker diathermy apparatus 
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was used, a single needle, consisling of a fine stylet wire guarded with a piece of 
glass capillary tubing in the plastic holder, being employed A trial puncture of 
the sclera was made with the diathermy needle at the approximate position of the 
angioma The small white lesion so produced in the retina was readily visible with 
the ophthalmoscope Yz disk diameter above and nasal to the angioma With this 
spot as a guiding point, ten punctures were made into the tumor, the coagulated 
portions turning white After this procedure only the upper surface of the lower 
quarter of the angioma remained pink The bubbles of vitreous which formed 
elevated the two large vessels arising from the tumor and thus prevented their 
destruction There was no hemorrhage, and the con 3 unctiva was closed after 
resutunng the severed rectus muscle The postoperative reaction in the eye was 
mild On the third day the untreated eye was uncovered, and on the seventh day 
both eyes were uncovered and the patient allowed out of bed m a wheel chair The 
left eye was atropmized for three weeks A month later severe acute pyelonephritis 
developed, which was controlled only with a cystotomy and intensive treatment 
with sulfadiazine and penicillin The patient has been bedridden since, with recurrent 
exacerbations of pyelonephritis 

Examination on June 6, 1946 revealed no abnormality in the right eye In the 
left eye the superior temporal vein had shrunk to the same caliber as the inferior 
temporal vein Near the site of the angioma it became hairlike and almost invisible 
The superior temporal artery was slightly larger than the inferior temporal artery 
and was still beaded The upper half of the lesion was replaced with white scar 
tissue, the lower half was still pink but was no longer striated or elevated, and the 
yellow streaks in the retina near it were absent Visual acuity in each eye was 
unchanged Neurologic examination revealed an increase m the spastic paraplegia 
with incontinence of feces Both upper extremities were weak, with hyperactive 
reflexes The right arm was weaker than the left and gave a positive Hoffmann 
response 

COMMENT 

In their pathologic study of vascular lesions of the spinal cord, 
Turner and Kernohan (1941)° classified hemangioma and hemangio- 
blastoma as vascular neoplasms and stated that the difference between 
them was one of degree, “the latter appearing as a more cellular ahd 
microscopically more active tumor than the former ” They added 
that these vascular tumors are rarely architecturally pure and that 
intermediate forms are frequently seen Bailey and Ford (1942) ° used 
the terms hemangioma and hemangioblastoma interchangeably, pointing 
out that the former teim is the one more often employed by general 
pathologists for vascular tumois of the skin and other viscera, whereas 
the latter term is used particularly by neuropathologists to apply to 
vascular tumors of the brain Since the lesion of angiomatosis retinae 
IS a hemangioblastoma of the cerebral part of the retina, it is incon- 
ceivable that a similarly rare vascular tumor elsewhere in the central 

5 Turner, O A , and Kernohan, J W Vascular Malformations and Vascular 
Tumors Involving the Spinal Cord, Arch Neurol & Psychiat 46 444-463 (Sept ) 
1941 

6 Bailey, O T, and Ford, R Sclerosing Hemangiomas of the Central 
Nervous System, Am J Path 18 1-27 (Jan ) 1942 
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nervous system would have a difteient ultimate histologic structure 
Indeed, we should feel almost justified in making the diagnosis of 
angioblastoma of the cord on the basis of the excellent description of 
the tumor as seen at opeiation, which so closely resembles the descrip- 
tion and photographs of the angioblastoma of the spinal cord seen at 
necropsy in the case of Lmdau’s disease described by Davison, Brock 
and D) ke ' 

It IS impossible to make a diagnosis of the complete Lmdau patho- 
logic complex in this case until autopsy is performed, for only then can 
the other congenital visceral anomalies be disclosed Craig, Wagener 
and Keinohan ® expressed the opinion, ho\\ever, that one is justified 
in making a diagnosis of Lmdau’s disease on finding an angiomatosis 
retinae togethei vith a surgically proved cerebellar hemangioblastoma 
This view is generallj^ accepted Similarlj, we feel that the diagnosis 
of Lindau’s disease is established in our case by the presence of von 
Hippel’s disease in association with a suigically verified hemangioma 
(hemangioblastoma) of the spinal coid In a leview of the literature 
through June 1939, MacDonald ” found only 10 cases of Lindau’s dis- 
ease in which the diagnosis had been verified b} operation during life 
MacNab,^® in 1941, repoited anothei case, and m the same year Craig 
and associates® leported 4 moie Our case can now be added to this 
list and is the fiist to be veiified by laminectomy and the observation 
of a vascular tumor of the spinal cord Since the aim of every surgeon 
is to make a preoperative pathologic diagnosis, it is accordingly recom- 
mended that the periphery of the fundus be examined with mydriasis 
in all cases of suspected tumor of the coid, just as Cushing and Bailey 
advised in all cases of suspected ceiebellai tumor 

We -wish to emphasize the ease and safety of the electrocoagulation 
procedure and the fact that it is appaiently unnecessaiy to destroy the 
feeding vessels of the tumor While a pink lesion remains at the 
original site in the present case, we believe that the retinal angioblastoma 
has been occluded, foi there is no longei any letinal exudate (a tumor 
product) and the pink area is flat and nonstriated Moreover, the 
vessels of the tumor have shrunken to almost normal size, with partial 

7 Davison, C , Brock, S , and Dyke C G Retinal and Central Nervous 
Hemangioblastomatosis with Visceral Changes, Bull Neurol Inst New York 
5 72-93 (Aug ) 1936 

8 Craig, M , Wagener, H P , and Kernohan, J M Lindau-von Hippel 
Disease, Arch Neurol & Psychiat 46 36-54 (July) 1941 

9 MacDonald, A E ■ Lindau’s Disease Report of Six Cases with Surgical 
Verification in Four Living Patients, Arch Ophth 23 S64-S76 (March) 1940 

10 MacNab, G H Lindau’s Disease Case Report, Proc Roy Soc Med 
34 324-325 (April) 1941 

11 Cushing, H , and Bailey, P Tumors Arising from the Blood Vessels of 
the Brain, Springfield, 111 , Charles C Thomas, Publisher, 1928 
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obliteration of the vein Unfoitmiately, in spite of the loentgen theiapy 
the involvement of the spinal coid is progressing inexorably It is to 
be noted that radiation was given only to the lumbodoisal area, while 
the neurologic signs point to invasion of the brain stem or upper cei vical 
pait of the cord by the neoplasm or by a concomitant syringomyelic 
cavity, as repoited by Konig and Schoen Hiischfeld,^^ m 1944, 
achieved a favoiable result in the loentgen tieatment of a patient with 
Lmdau’s disease presumably involving the medulla He observed that 
there were no leports m the literatuie of any attempt to treat spinal 
01 medullary hemangioblastoma with roentgen radiation, an indication 
chiefly of the rarity of the lesion It is planned to give our patient 
radiation to the upper cervical poition of the coid m the neai future 

SUMMARY 

A case of Lmdau’s disease with unusual manifestations is described 
Compression of the cord was pioduced by a histologically verified 
sclerosing hemangioma arising from the cord, whereas a solitary 
coexisting retinal angioma was asymptomatic The retinal tumor was 
attacked diiectly by electrocoagulation without any loss of vision, and 
the success attained by this means furnishes additional support for the 
view that punctuie diathermy is the method of choice m the treatment 
of von Hippel’s disease The tumor of the cord had previously been 
treated with loentgen radiation, but one year later further involvement 
of the cord had occurred It is suggested that fundoscopic examination 
with use of a mydriatic be made preoperatively in all cases of suspected 
tumor of the cord to detect isolated cases of Lindau’s disease 

1752 Massachusetts Avenue, N W , Washington, D C 
30 East Sixtieth Street, New York 

12 Konig, E , and Schoen, H Diffuse Angiomatosis of kledulla and Spinal 
Cord with Syringomyelia (Lindau Syndrome), Beitr z klin Chir 170 239-265, 
1939 

13 Hirschfeld, M H Hemangioblastoma of Medulla Lindau’s Disease, 
Response to Radiation Therapy, J Nerv & Ment Dis 99 656-659 (May) 1944 



CORNEAL LIGHT REFLEX IN DIAGNOSIS 
OF RETINAL CORRESPONDENCE 

EMANUEL KRIMSKY, MD 
BROOKLYN 

E yes normally work together in close harmony by virtue of an 
intimate understanding between the fovea or macula of one eye 
with that of the other These letinal components are called correspond- 
ing retinal points, and when identical impulses strike both maculas they 
register a fusion response in the biain which is called bimacular, or 
binocular, fixation (fig 1) It is quite possible that such identical 
impulses may strike these corresponding retinal points and not register 


1 normal binocular fixation 2 SUPPRESSION IN ONE EYE 



Fig 1 — Corresponding retinal points 


fusion because of a break m some pait of the visual pathway behind 
either eye, so-called monocular suppression Therefore, the psychic 
assimilation or fusion of impulses on corresponding retinal points 
determines whether or not the person has i etinal correspondence ^ 

RETINAL CORRESPONDENCE 

Any form of retinal correspondence, whether it is noimal or abnor- 
mal, IS associated witli some form of psychic interpretation, in contra- 
distinction to so-called corresponding retinal points, which have a purely 
geometric conception The term, therefore, is inadequate because 

Read in part at a meeting of the New York Society of Climcal Ophthalmology, 
Oct 7, 1946 

1 Bielschowsky, A Etiology of Strabismus, Am J Ophth 20 478-489, 1937, 
Phjsiology of Ocular Movements, ibid 21 843-854, 1938 
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It stresses the retinal element only A more correct term would 
probably be psychoretmal correspondence The terms retinal corre- 
spondence and retinal projection are used interchangeably, the formei 
suggests a sensory component and the latter a motor component Here, 
too, such refinements in terminology appear unnecessary, and it is the 
central, or psychic, factor which determines the ultimate response 
The term retinal projection would seem to place the retina m the same 
category as automobile headlights or reflectors 

Normal letinal coi respondence is a term employed to indicate 
registration of identical impulses on corresponding retinal points and 
assimilation in the brain of a fused image The term itself does not 
necessarily indicate that the eyes are operating in normal fashion It 
merely indicates that the brain can be made to fuse images that strike 
both maculas In noimal binocular fixation such correspondence is 
taken for granted However, in a case of manifest squint it is conceiv- 



Fig 2 — Retinal correspondence and false projection 


able that a common light source will not reach both maculas directly, 
and, therefore, it is necessary through artificial means to shift or bend 
the light rays so that they will reach the two maculas simultaneously 
and thereby register fusion Because normal retinal correspondence 
means bimacular fusion, it is important to indicate whether it is par*’ 
of normal binocular fixation or part of a manifest squint 

Abnormal retinal correspondence," in contradistinction to normal 
retinal correspondence, is a macular-paramacular association because 
the deviating eye learns to accept a paramacular stimulus As such, 
it IS practically always associated with a manifest squint 

FALSE PROJECTION 

False projection is a term often used to indicate the projection of 
a false image in case of binocular diplopia associated with paralytic 

2 Travers, T a’B Origin of Abnormal Retinal Correspondence, Bnt J 
Ophth 24 58-64, 1940 
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squint (fig 2) It is also used loosely and synonymously with abnormal 
or anomalous or secondary correspondence or projection Binocular 
diplopia is neither normal nor abnormal retinal correspondence, foi 
there is no psychic adjustment or coi respondence It is m reality a 
disturbance m normal retinal correspondence m which normally corre- 
sponding retinal points have been thrown out of ahnement 

In abnormal retinal correspondence the deviating eye develops 
a new angle of projection which corresponds to or appioximates the 
primary, or binocular, angle This angle is also called "false projec- 
tion " While there is no uniform lei minology, it is important to 
specify whether or not this false pi ejection is part of a readjusted 
abnormal retinal correspondence or of a paralytic squint or of normal 
letmal correspondence 

EVOLUTION or ABNORMAL RETINAL CORRESPONDENCE 

Any speculation on the origin of abnormal retinal correspondence 
IS merely hypothetic because a manifest squint may show normal or 
abnormal retinal correspondence or a combination of the two How- 
ever, some form of visual understanding might help one to explain 
the nature of fusion response associated wuth this condition One can 
conceive of a disturbing diplopia wuth paralytic squint becoming grad- 
ually less with time because of suppression of a false image Instead 
of binocular diplopia, one now has monocular vision with concomitant 
relative suppression in the nonfixing eye Spontaneous fusion is for 
all practical purposes absent because fixation is monocular It is, 
however, suppressed only as a result of such deviation, and artificial 
stimulation of both eyes can often he shown to aw'aken momentary 
or temporary return of the binocular diplopia corresponding to the 
amount of the deviation and the position of the displaced corneal light 
reflex This wmuld indicate normal retinal correspondence 

In another case of squint, howevei, with the same amount of devia- 
tion such aitificial light stimulation of the eyes will produce a diplopia 
ivith the two images close together even though the position of the 
eye and the displacement of the corneal light reflex suggest much 
greater separation of false and true images This indicates abnormal 
retinal correspondence One cannot predict in which case normal and 
in which abnormal retinal correspondence rvill develop or be manifested 

THE CORNEAL LIGHT REFLEX AS AN AID TO 
MEASUREMENT OF SQUINT 

I mentioned that squint may show either normal or abnoimal 
retinal correspondence The corneal light reflex is an infallible guide in 
measuring strabismus The mere displacement of a corneal light reflex 
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IS only of qualitative value and is therefore unsatisfactory for purposes 
of measurement My leasons for this assertion were explained m a 
previous article ® 

The accurate measurement of squint is a most important preliminary 
consideration in studies of fusion and retinal correspondence It is 
axiomatic that a corneal light reflex is displaced in a squinting eye from 
Its position of fixation Any artificial means that could restore the 
position of the corneal light reflex to a central or fixational position also 
selves as a measure of tlie squint (fig 3) The prism reflex test which 
I described has proved a method par excellence and can be used by any 
practitioner with but little practice The refined Brewster stereoscope, 
the anglometer and the syiioptophore are additional aids in the controlled 
examination of squint and of retinal correspondence Unless targets are 
translucent and brightly illuminated to register satisfactory corneal light 


NORMAL STANDARD 



FIXATIONAL CORNEAL REFLEXES SUGGEST FUSION AND BINOCULAR FIXATION 


1 NORMAL 

ESOTROPIA 
HOMONYMOUS DIPLOPIA 

DISPLACED REPLEX 15 LATERAL 
TO riXATIONAL REFLEX 


BASE OUT PRISM CENTERS REFLEX 



FKATlONAL REFLEXES MEAN FUSION 


RETINAL CORRESPONDENCE 


EXOTROPIA 
CROSSED DIPLOPIA 



DISPLACED REFLEX IS NASAL 
TO FIXATIONAL REFLEX 

BASE IN PRISM CENTERS REFLEX 



FUSION 


HYPgRTROPIA 
VERTICAL DIPLOPIA 



DISPLACED REFLEX IS BELOW 
FIXATIONAL REFLEX 


BASE DOWN PRISM CENTERS REFLEX 



Fig 3 — Binocular projection in relation to corneal light reflexes normal retinal 
correspondence 


leflexes and, moreover, can be flexibly adjusted to correspond to the 
visual axes for the two eyes, no stereoscope is of value The phorometric 
stereoscope provides a comprehensive method for studies not only at 
the equivalent range of infinity but at selected ranges of accommodation 
Each of these three instruments employs the principle of independent 
light sources and an intervening septum or independent viewing arrange- 
ment The anglometer, moreover, can be used without the septum in 
con j' unction with the prism reflex test and the Maddox rod in selected 
cases 

3 Knmsk>% E The Fixational Corneal Light Reflexes as an Aid in Binocular 
Investigation, Arch Ophth 30 505-521 (Oct) 1943 
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RETINAL CORRESPONDENCE IN RELATION TO CORNEAL 
light REFLEXES 

The position of the corneal light reflex is a dependable means of 
interpreting the direction or projection of the false image both in cases 
of paralytic diplopia and through aitificial stimulation in cases of normal 
retinal correspondence In abnormal letinal correspondence, the position 
of the corneal light reflex does not correspond to the position or direction 
of the false image produced by adequate artificial stimulation Thus, 
the position of the corneal light reflex as an objective sign is of decisive 
value in differential diagnosis when compared with image responses 
(fig 3) If one conceives of a central or a fixational position of the 
corneal light reflex as indicating projection forward, then any displace- 
ment of the corneal light reflex m relation to this fixational position 
should suggest false projection in a relative direction When the 


NORMAL STANDARD 
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2 ABNORMAL RETINAL CORRESPONDENCE 
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3 COMBINED NORMAL AND ABNORMAL 
RETINAL CORRESPONDENCE 
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Fig 4 — Binocular projection in relation to corneal light reflexes 
retinal correspondence 


abnormal 


reflex is displaced upward in relation to the fixational position, the false 
image is likewise displaced upward When the reflex is displaced 
outward, the false image is outward, or homonymous The reflex can 
be displaced outward only when the eye is deviated inwardly The 
amount of displacement of the light reflex from the fixational position 
suggests the magnitude of separation of the true and false images In 
normal retinal correspondence the projection of the false suppressed 
image would conform to such displacement of the corneal reflex In 
abnormal retinal correspondence, on the other hand, even though the 
light reflex is displaced there is a tendency for approximation or super- 
position of the false and the true images at or near the primary, or 
binocular, angle (fig 4) 
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NATURE OF FUSION IN ABNORMAL RETINAL CORRESPONDENCE 

I stated previously that in abnormal retinal correspondence both the 
squinting and the fixing eye attempt under artificial conditions to project 
images registered in the brain to or near a common point, even though 
the corneal light reflex is displaced in one eye This can be attained 
only when a paramacular area of the retina in one eye coordinates 
latently with the macula of the fellow, or fixing, eye, in other words, 
when there is a macular-paramacular association In convergent squint, 
the corneal light reflex is displaced temporally but the registration on 
the retina is nasal, and the retinal correspondence would be macular- 
nasomacular In divergent squint, the corneal light reflex is displaced 
medially and the image on the retina is received temporally, and the 
retinal correspondence would be macular-temporomacular This para- 
macular area is sometimes erroneously termed the “false macula” because 
the image strikes an area othei than the true macula (fig 5) 


1 CONVERGENT SQUINT 2 DIVERGENT SQUINT 



Fig 5 — Association areas in squint with abnormal retinal correspondence 

Just as a squint may be alternating, so may this macular-paiamacular 
association be alternating or transferable when either eye assumes the 
role of fixation (fig 6) 

In normal retinal correspondence, in contradistinction to abnormal 
letinal correspondence, the fusion obtained under aitificial conditions is 
apt to be more critical because it is bimacular It is usually a latent 
macular-macular relationship, which can be manifested only b}^ artificial 
means, such as prism, stereoscope or synoptophore A prism that can 
“correct” a deviation will often awaken bimacular registration, and even 
a latent fusion amplitude around this angle of deviation With the 
stereoscope, too, such latent dynamic response can be induced when 
targets are brought into the range of the deviation Such a dynamic 
response may confuse the examiner in establishing the angle of deviation , 
the von Graefe supplementary prism dissociation test prevents any 
possibility of fusion at the angle of the squint 
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In abnormal retinal correspondence latent approximation or “fusion” 
of images is not bimacular m correspondence Hence, no fusion 
amplitude can be induced thiough artificial means 

A latent area of relative suppression is usually associated with both 
normal and abnormal retinal correspondence accompanying squint This 
suppression seives to absorb the spontaneous false image It is relative 
in the sense that it occurs only when fixation is assumed by the fellow 
(fixing) eye and is not necessarily i elated to loss in monocular visual 
acuity The area and the seventy of this suppression vary in different 
instances This area can be mapped out with use of targets that subtend 
minimal retinal angles by various binocular methods which permit the 
nondeviatmg eye to assume the role of fixation Travers employed a 
Bjerrum screen for the nonfixing eye and a mirror device for the fixing 
eye and aimed to plot the macular position of the suppressing eye by 
suitable adjustment of the fixing eye ^ 



Fig 6 — Abnormal retinal correspondence — an alternating phenomenon in a case 
of convergent squint 

RELATIVE SUPPRESSION OF SQUINT (FIG 1) 

A fused image of two separate targets as seen normally through a 
stereoscope has a more distinct component belonging to the dominant, 
or fixing, eye and a hazier one for the fellow, or so-called nonsightmg, 
eye The hazier component may prove blurred and indistinct in squint, 
owing to a larger zone of relative suppression, making it necessary to 
employ a larger target m order to register rudimentary fusion When 
the zone of suppression is large and a smaller moving test object is 
brought gradually into the cential binocular field, there will be sudden 
disappearance of image of this moving test object, only to have the 
image reappear as the target reaches the opposite side of the suppression 
area This phenomenon is described as a “jump,” or approximation, or 
crossing, of images without actual touching The larger the target, the 

4 Travers, T a B Suppression of Vision in Squint and Its Association with 
Retinal Correspondence and Amblyopia, Brit J Ophth 22 577-604, 1938 
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less the chance of total fading From the standpoint of the examiner, 
It IS important to appreciate the physiologic basis of this phenomenon in 
evaluating painstaking measurements which sometimes seem to make 
no sense It is also important to ascertain whether this lelative suppres- 
sion belongs to the macular or to the paramacular area The relation of 
the zone of suppiession to the position of the corneal light reflex seems 
to indicate whethei it is part of normal or of abnormal retinal 
correspondence 

FALSE MACULA 

False macula should be distinguished from so-called paiamacula, 
which one usually associates with abnormal retinal correspondence 
False macula is also termed eccentric fixation because the affected eye 
appears to be m a squinting position even though the other eye is covered 
(fig 7 ) It IS not uncommon in cases of unilateral squint, and because 



Fig 7 — Photographs of false macula, or eccentric fixation, in one e\e 

the squinting eye suffers from disuse severe amblyopia is a common 
result On alternate screening there appeals to be no motion in either 
eye, such as one would expect in alternating squint Vision is often 
reduced below 20/200, and when the affected eye is made to assume 
fixation by covering the good eye one often observes an unsteady 
nystagmoid movement, because monocular fixation is greatl}’- impaired 
Even rn such cases of greatly reduced vision it is amazing to discover 
some form of suppressed or rudimentary correspondence of the two eyes 
Abnonnal retinal correspondence, in contradistinction to so-called 
false macula or eccentric fixation, manifests good or passable vision in 
each eye, and monocular fixation is steady 

VARIATIONS IN VBNORMAL RETINAL CORRESPONDENCE 

Abnormal retinal correspondence is not a clearcut entity so far as 
accuracy in measurement is concerned It is clearcut onh in the sense 
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that the “fusion” angle does not correspond to the angle of the deviation 
or to the fixational corneal light reflexes Abnormal retinal corres- 
pondence may exist also m cases of vertical squint, in which artificially 
induced double images will appear on the same liori7ontal level even 
though the corneal light reflex and the eyeball are displaced verticall} 

Abnormal retinal correspondence may, and often does, occur in 
association with normal retinal correspondence , and “fusion” or approx- 
imation of double images may be induced when the light stimulation 
corresponds to the displaced position of the corneal light reflex for the 
deviated eye and, again, when the light reflex is restored artificially (as 
by prism or stereoscope) to the central fixational positions for both 
eyes The abnormal retinal component may be more prominent than 
the normal, and vice versa As a rule, even when the abnormal element 
is intense, it is faiily easy also to awaken normal retinal correspondence 
by moving brightly illuminated stereoscopic targets in line with both 
visual axes or both fixational positions on the cornea In thus awakening 
normal retinal correspondence, the abnormal component gradually 
becomes fainter, probably because the eyes prefer bimacular corres- 
pondence if that were only possible During this course of stimulation 
the patient may encounter triplopia or even quadnlopia, which, 
fortunately, is transient 

When the induced images suggest supei position at the primary, or 
binocular, angle but with the corneal light reflex corresponding to the 
qctual ocular deviation, abnormal retinal correspondence is said to be 
total, or harmonious ® Often, however, the image angle corresponds to 
a corneal reflex position somewhere between the fixational position and 
the maximally displaced position for the deviation In such case, the 
abnormal component is said to be partial, or subharmonious (fig 4) 

HOW TO ELICIT RETINAL CORRESPONDENCE 

If by retinal correspondence one means a bivisual response or projec- 
tion based on ample light stimulation, then the positions of the corneal 
light reflexes should tell one whether such correspondence is normal oi 
abnormal 

Any method or apparatus which can produce clearcut corneal light 
reflexes that can be flexibly displaced through such artificial means 
should prove ample for one’s requirements Such methods include use 
of (o) the prism leflex test, (&) the phorometric stereoscope, (c) the 
anglometer, (d) the synoptophore and (<?) the maddox rod 

5 Worth, C Squint, edited bi F B Chavasse, Philadelphia, P Blakiston’s Son 
& Co , 1939 Burn, C The Concept of Abnormal Retinal Correspondence, Arch 
Ophth 19 409-424 (March) 1938 
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THE ROTARY PRISM IN THE ESTIMATION OF 
RETINAL CORRESPONDENCE 

In a previous article, I reported the use of the rotary hand prism or 
the phorometer for restoring the light reflexes to a fixational position 
for the objective study of squint The additional application of the 
prism reflex test in the diagnosis and measurement of retinal corres- 
pondence IS, I believe, a newer departure in prism testing (fig 8) 

The principle of this test is, first, artificial restoration of the corneal 
light reflex to a fixational position and, second, study of image responses 
after inducing diplopia with supplementary prism Specifically, the 
test IS carried out as follows 


1 INSPECTION OF EYES 

CONVERGENT SOUINT MEANS 
TEMPORAL CORNEAL REFLEX 



2 CENTERING CORNEAL LIGHT 
REFLEX BY PRISM SERVES 
AS A MEASURE OF SQUNT 



SUPPRESSION 

AREA 


3 ADDED VERTICAL PRISM 
INDUCES DIPLOPIA BY 
BRINGING LIGHT BEYOND 
SUPPRESSION AREA 



Fig 8 — The phorometer m the study of retinal correspondence 


1 Observations on the eyes and the positions of the corneal light 
reflexes The fixational corneal reflex may be central or off-center 
Instead of measuring the angle gamma position, the examiner merely 
makes a mental note of the position of the corneal light reflex, first 
monocular ly and then binocular ly With a little practice, the examiner 
can learn to tell at a glance the fixational positions without having to 
involve himself in needless computations As long as binocular fixation 
IS maintained, say, with convergence of the eyes or in overcoming the 
effects of a prism, the corneal light reflexes will remain in their 
respective monocular positions The examiner holds the light directly 
in front of the patient’s eyes and at a distance of 13 inches (36 cm ) 

2 Measurement of the deviation by restoring fixational corneal light 
reflexes The rotar}^ hand prism is held before the deviating eye and 
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manipulated so as to produce movement oi the corneal light reflex If 
the corneal light reflex is temporal, as m convergent squint, a base-out 
prism before the deviating eye will restore the light reflex to a central, 
or fixational, position If one thinks m terms of the apex of the prism 
and compares it to the point of an arrow it will be easy to figure out how 
to rotate the prism in order to centralize the corneal light leflex, because 
the point of the arrow will be in a diiect line from the displaced position 
of the light reflex to the fixational position If the examiner makes 
the mistake of rotating the prism m the wrong direction, the light reflex 
will move away, rathei than toward, the center The prism is kept 
free from dust, and the light reflex is observed through the prism The 
amount of prism required to bring the light to the fixational position is 
the measuie of the amount of squint When the examiner believes that 
he has centered these light reflexes, he supplements with alternate 
screening to insure that motion has been stopped If the rotary prism is 
placed before the fixing eye instead of the deviating eye, the light reflex 
will move in the direction of the apex of the prism Such movement will 
also bring the deviating eje out, and heie, too, the corneal light reflex 
will be gradually seen to become centereo 

3 Image Response Is there a latent tendency to normal or abnormal 
retinal coriespondence^ Usually the patient continues to see single as 
the coineal light reflex is gradually centered because of latent suppres- 
sion in one eye By inducing diplopia after reflexes are centered, 'one 
can determine whether retinal correspondence is normal oi abnormal 
In normal retinal correspondence images approach or cross at or near the 
bimacular angle corresponding to the fixational corneal light reflexes 
In cases of horizontal squint my associates and I induce vertical diplopia 
after the corneal light reflexes are restored to fixational positions by 
rotary prism A supplementary^ prism of 10 A base down over the eye 
not covered by the rotaiy prism (fig 9) will be sufficient to overcome 
suppression and induce diplopia If necessary, a stronger prism may be 
leqmred The corneal light reflex will be m a central, or fixational, 
position m one eje and displaced vertically m the othei eye Such 
artificial vertical displacement of the corneal light leflex in one eye by 
prism likewise registers true vertical diplopia in normal retinal corres- 
pondence In abnormal retinal correspondence double images appear 
oblique because, association .is macular-paramacular In other words, 
the subjective angle does not correspond to the objective, or deviation, 
angle By rotating prism to bring images into true vertical alinement, 
we now obtain a reading for the subjective angle, but such operation of 
the prism has now altered the position of the corneal light reflex away 
from the objective angle An appreciable disparity in prism readings for 
subjective and objective angles points to abnormal retinal correspon- 
dence Prism readings for the image, or subjective, angle (tiue vertical 
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diplopia) will always be found nearer the 0 position than the leading 
for the deviation, whether it be an esotropia or an exotropia 

In vertical squint we study image responses by inducing diplopia 
with base-in or base-out prisms When such induced double images 
are found to be horizontal in the presence of vertical deviation and 
vertical displacement of the corneal light reflex, the condition points to 
abnormal retinal correspondence Furthermore, the eyes will be seen 
to move up and down to meet images that appear on the same level In 
normal retinal correspondence such induced double images will be 
found on different levels, and “correction” of the vertical squint by 
vertical prism sufficient to bring the corneal light reflex to the fixational 
level will likewise level the images and overcome up and down move- 
ments of the eyes to meet the images 



Fig 9 — Knmsky prism holder and rotary prism 


THE MADDOX ROD AND RETINAL CORRESPONDENCE 

The Maddox rod may be used as a substitute for the von Graefe 
dissociation test After the corneal light reflex is restored by prism to a 
fixational, or bimacular, position in the deviating eye, the Maddox rod 
is then placed over either eye, in cases of horizontal squint the rod is 
placed horizontally to produce a vertical streak and m cases of vertical 
squint it IS placed vertically to produce a horizontal streak (fig 10) 
Normally, the image„of the streak should meet the spot of light at 
the bimacular angle when both corneal light reflexes have been made 
fixational In orthophoria superposition is automatic In heterophona 
or in 1101 mal retinal correspondence such approximation can be obtained 
only when the corneal light reflex in the deviating eye is brought into 
a fixational position by means of rotating prism Inspection of the 
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corneal light reflex behind the Maddox rod may not be possible How- 
ever, if the examiner instructs the patient to fix his attention on the 
streak rather than on the spot of light the eye behind the Maddox rod 
will be brought into a fixational position and displacement of the reflex 
in the uncovered, or nonfixing, eye can therefore be observed and studied 
Instead of alternate screening to determine when motion of the eyes has 
finally stopped with sufficient prism, the examiner may simply ask the 
patient to fix alternately the streak and the spot of light and then note 
when motion has been arrested 

In normal retinal correspondence superposition of light and streak 
occurs when the corneal light reflexes have been brought to the fixational 
corneal positions and when alternate fixation produces no- movement of 
the eyes In abnormal retinal correspondence approximation of light 
and streak will occur in spite of displacement of the comeal light reflex 




Fig 10 — The Maddox rod in the study of retinal correspondence The rod is 
held at a 13 inch distance 

in one eye, and alternate fixation of streak and light will still yield 
appreciable movement of the eyes in order that the patient may see 
images which appear very close together In other words, the image 
angle does not correspond to the angle of deviation, or objective angle 
In cases of vertical squint, the Maddox rod is placed vertically before 
either eye to produce a horizontal image of the streak With both eyes 
open, the streak will appear higher or lower than the spot of light in 
normal retinal correspondence, and when the vertical deviation, as well 
as the vertical displacement of the corneal light reflex, is “corrected” by 
vertical prism, both the spot of light and the streak will appear leveled 
and there will be no up and down movement of the eyes on alternate 
fixation of respective images In cases of abnormal retinal correspon- 
dence, whether total or partial, when images are found or made level 
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by prism that does not fully correct, the corneal light reflex will still be 
vertically displaced and there will be appreciable up and down movement 
of eyes on alternate fixation of light and streak 

Incidentally, I rely on the movements of the lids, as well as on move- 
ments of the eyes When the eyes move exactly up and down, the lids 
will respond m the same way The slightest oblique movements of the 
eyes will show themselves in analogous excursions of the lids 

THE ANGLOMETER IN THE DIAGNOSIS OF RETINAL CORRESPONDENCE ® 

The anglometer is an arclike arrangement pivoted on the sides 
rather than in the center, as m the perimeter The entire arc, therefore, 
can be made to move up and down to correspond to the upward and 
downward movements of the eyes Its movable lighted targets are 
flexibly moved along the arc into any desired testing position to the 
right or the left for any selected level of gaze Each target carrier. 



Fig 11 — The anglometer in the measurement of divergent squint and retinal 
correspondence 


moreover, permits independent raising or lowering of the test light to 
correspond to the vertical, as well as to the horizontal, deviation Not 
only are such deviations noted readily in relation to a fixed position for 
either eye, but the examiner is also in a position to Imow exactly how 
many degrees upward or downward such measurements are made 
Alinement of the targets to the deviation of one eye can be determined 
at a glance when the corneal light reflexes have been moved into their 
respective fixational positions and ocular movements have been arrested 
by alternate flashing or fixation In normal retinal correspondence the 
image angle represented by fusion or approximation of images 
corresponds to the deviation reading, as determined in the preceding 
section In abnormal retinal correspondence superposition or crossing 

6 Knmskj% E The Cardinal Anglometer, Arch Ophth 26 '670-674 (Oct) 

1941 
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of images will occui at a diffeient setting, which will lecjuiie further 
movement of targets in order to bring such images togethei At this 
new, or subjective, angle the light reflex will no longer be in the 
fixational position on one eye, and the eyes will be seen to move 
appreciably from one image to the other, even though they appeal to be 
touching or very close together In such cases, the subjective (or 
image) angle and the objective angle do not correspond, and one notes 
the two different readings (fig 11) 

In measuring deviation, the examiner instructs the subject to maintain 
fixation on one of the taigets He then disregards that eye as well as 



Fig 12 — The cardinal anglometer 


that target and merely operates the target to the deviating e) e so as to 
restore the light reflex to a fixational position In moving such a target, 
he keeps his eye at all times behind the light, so as to obtain the true 
effect He first corrects the horizontal component of the deviation by 
moving the target carrier along the arc Often, with a little experience 
he will arrive at the correct reading and will note the angular deviation 
on this calibrated arc, which he will record in relation to the position of 
the fixing eye along the arc There may be an additional vertical 
disparity, and the target holder enables the test light to be raised or 
lowered and vertical readings also to be noted in degrees In addition 
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to restoration of fixational corneal light reflexes, he looks for cessation 
of ocular movement on alternate fixation or flashing He also notes 
linage responses If the two lights appear fused or near together at 
this deviation reading, normal retinal correspondence is indicated If 
another setting of targets is required to produce superposition of 
images, the examiner now notes the reading for the superposition or 
image angle, as well as the reading for deviation angle, m terms of 
abnormal retinal correspondence 

Examination with the anglometer is simple and direct and conforms 
to accepted principles of binocular study Because there is no collimating 
lens, the findings conform moie closely to what one would expect 
with the cover test In other words, it aims to serve as a quanti- 
tative cover test for a fixed distance of 13 inches (33 cm ), but with 



Fig 13 — ^The stereoscope and use of displaced targets in the study of retinal 
correspondence 


the added advantage that the examiner can readily test the eyes for 
any measured and selected position of gaze without worrying about 
instinctive movements of the head Control of the fixational corneal 
light reflex is most satisfactory and is unhampered by prisms or lenses 
Because study of cardinal or extraprimary positions is limited to a 
distance of about 13 inches, the test fulfills the requirements for investi- 
gation of the motor fields (fig 12) The anglometer, by virtue of its 
arclike an angenient, yields readings in arc degrees and can be adjusted 
readily to selected positions of the eyes in a measured direction of gaze 
and with fixed control of the head, the phorometer, or rotar}'' prism, 
IS essentially a phona instrument which provides readings in prism 
diopters for the primary position of gaze and is limited to the lesser 
degrees of squint ® 
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THE PHOROMETRIC STEREOSCOPE AND RETINAL CORRESPONDENCE 

The Brewster type of stereoscope has earned with it an unfortunate 
prejudice, namely, that it is thought to be inadequate in the diagnosis of 
ocular deviation and retinal correspondence by those trained in the 
Wheatstone school It is true that the Wheatstone type of stereoscope 
or synoptophore has been improved for such studies However, the 
simpler type of Wheatstone instrument or Worth amblyoscope, without 
a calibrating system and effective illumination, is not much more satis- 
factory than the simpler type of Brewster stereoscope A distinction is 
made between the major and the minor amblyoscope The Brewster 
instrument is still excluded as a minor, even though it has been dressed 
up by commercial outfits with elaborate flashing units, modernistic 
designs and other features to detract one from the idea that it could still 
be a simple instrument bidding for popularity 

To transform a Brewster instrument into a clinical instrument, it was 
necessary to introduce the following changes (1) brightly illuminated, 
transparent targets, which yield clear comeal light reflexes , (2) ease in 
inspection of corneal light reflexes through a reflecting mirror, (3) 
reduction in size of targets to permit greater range of amplitude, (4) 
calibrating arrangement, which automatically adjusts the targets to the 
primary positions for selective ranges of accommodation, (5) elimina- 
tion of the antiquated caboose-like viewing head to permit increased 
flexibility in accommodation and to keep the eyes exposed , (6) provi- 
sions for supplementary square prisms, and (7) increase m the area 
of peripheral retinal stimulation and in the light intensity by merely 
bringing the targets closer to the eyes 

Through such improvements,"' it has been possible to adapt this tyjje 
of instrument to the large majority of patients with convergent squint up 
to at least 70 A both for the 0 and for the 3 D range of accommodation 
For larger readings one must think surgically, and if exactness in 
measurements is desired an arclike apparatus appears more satisfactory 

In measuring deviation with the stereoscope, the patient maintains 
fixation of one eye on the corresponding target and the position of the 
corneal light reflex is observed in the nonfixing, or deviating, eye The 
targets can be approximated (“converged”) or separated (“diverged”) 
mechanically, and corresponding displacement of the corneal light reflex 
is observed through the mirror As soon as the reflexes appear m the 
fixational positions, alternate flashing or fixation of targets is done to 
observe whether movement of the eyes has been arrested Image 
response is also studied , that is, it is noted whether the two images meet 
closely at this angle of deviation or appear widely separated Super- 

7 Knmsky, E Modification of the Brewster Stereoscope for Clinical Require- 
ments, Arch Ophth 26 808-815 (Nov ) 1941 
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position or approximation of images at this objective angle speaks for 
normal retinal correspondence Wide separation of images requiring 
further displacement of targets to produce such superposition brings 
them out of ahnement with the angle of deviation and hence speaks for 
abnormal retinal correspondence 

CONCLUSIONS 

1 Abnormal retinal correspondence is a compensatory rudimentary 
macular-paramacular association between a fixing and a squinting eye 

2 Only under artificial conditions can such a latent partnership be 
demonstrated, because a relative suppression exists in the nonfixing eye 

3 Retinal correspondence, whether normal or abnormal, must have a 
psychic association , otherwise there can be no functional retinal 
correspondence 

4 Normal retinal correspondence is not necessarily, as its name 
implies, a normal condition It merely indicates fusion or approximation 
of images which strike corresponding macular areas of the retina Such 
correspondence occurs normally and spontaneously in normal binocular 
fixation and artificially in cases of squint 

5 An accurate measurement of ocular deviation is a necessary 
preliminary to the study of retinal correspondence Artificial restoration 
of the corneal light reflex to a central, or fixational, position is, in my 
opinion, the most reliable method of measuring accurately ocular 
deviation 

6 The displaced corneal light reflex is dependable only so far 
as one can judge whether deviation is present Estimation of deviation 
based on mere inspection of the position of the displaced reflex appears 
ciude and inaccuiate 

7 The prism reflex test is a gratifying method for centralizing the 
corneal light reflex The amount of prism required to center the light 
reflex is, likewise, a measure of the amount of squint When combined 
with the screen or cover test, it is confirmatory 

8 To interpret squint solely on the basis of deviation implies 
disregard of functional and psychologic responses Every patient who 
has squint with vision in each eye has some form of retinal 
coiiespondence 

9 The position of the displaced corneal light reflex in relation 
to the position of the fixational reflex tells one at a glance the projec- 
tion of the false image in paralytic squint and in normal retinal 
correspondence 

10 One cannot tell from the mere appearance of a squint whether 
tliere is normal or abnormal retinal correspondence or both Some form 
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of retinal correspondence or rudimentary fusion exists in practically 
every case of squint without a pathologic condition 

11 One should think of fusion response m terms of gradation, 
much as one thinks of visual acuitj'- 

12 The fusion which occurs in normal binocular fixation is sufficiently 
secure to enable amplitude or flexibility in both the convergence and the 
divergence range Fusion in manifest squint is suppressed but can ' 
usually be awakened in some degree by adequate artificial stimulation 

13 In normal retinal correspondence there is often produced a 
fusion amplitude in the region of the deviation, in abnormal retinal 
correspondence there can be no fusion amplitude because correspondence 

'•IS not bimacular 

14 The “fusion” that can be awakened in squint by brief artificial 
stimulation or “exercise” reverts to its status of inertness or relative 
suppression unless the position of the eyes can also be rectified 

15 Abnormal retinal correspondence is subject to variations It 
may be total or partial, vertical or horizontal, or it may be combined with 
normal retinal correspondence Furthermore, responses vary with 
different tests 

16 The diagnosis of abnormal retinal correspondence does not belong 
to the province of orthoptics It is as intimately associated with clinical 
ophthalmology as is refraction or perimetry, and its interpretation is part 
of medical and surgical judgment The diagnosis of retinal correspon- 
dence IS more important than its actual measurement Exactness in 
measurement is desirable, but flexibility in judgment is even more 
important 

17 The subject of normal and abnormal retinal correspondence offers 
a field for intriguing clinical research Measuiement of deviation alone 
IS merely an introduction to the study of squint and theiefore tells but 
half the story 

745 Eastern Park^^ay (13) 



TRANSPLANTATION OF THE VITREOUS 


SAMUEL GARTNER, MD 

AND 

BRUNO S PRIESTLEY, MD 
NEW YORK 

T his experimental study was embarked on to determine the feasi- 
bility and limitations of transplanting the vitreous The vitreous 
has proved to be one of the most difficult parts of the eye to deal with, 
and has been approached by a small number of workers m different 
ways, with scant success The experimental studies on this structure 
have been remarkably few considering its importance and volume, 
probably because most ophthalmologists have a great fear of the vitreous 
and want to stay away from it It does not take an ophthalmic surgeon 
long to leain that it is desirable never to see the vitreous, as its loss, 
injury or infection is poorly tolerated The diseases of and degenerative 
changes in the vitreous are subtle and are not well understood, worst 
of all, they do not respond to the treatment heretofore available 

Withdrawal of the vitreous as a therapeutic measure was perfoimed 
by Ford^ and zm Nedden^ The latter found that he could remove 
up to 0 6 cc without apparent damage, and even with benefit in some 
cases Deutschmann ® performed the first recorded transplantation of 
vitieous from calf and rabbit eyes into the human eye Komoto,^ 
Lowenstem and Samuels ® and Elschnig ° removed vitreous and replaced 
it with saline solution A number of men, among them Elschnig, have 

The work was done under a grant from the William L Hernstadt Fund 
in the Ophthalmic Service at Montefiore Hospital for Chrome Diseases 

1 Ford, V Proposed Surgical Treatment of the Opaque Vitreous, Lancet 
1 . 462, 1890 

2 zur Nedden, M Ueber den Heilwert der Punktion des Glaskorpers, 
Arch f Ophth 101 145, 1919-1920, Das Instrumentanum zur Glaskorperabsaug- 
ung, Kim Monatsbl f Augenh 66 474, 1921 , Ueber Glaskorperabsaugungen, 
ibid 67 305, 1921 , Lanzenkanulen zur Glaskorperabsaugung, ibid 69 514, 1922 
3 Deutschmann, R Zur operativen Behandlung dor Netzhautablosung, Klin 
Monatsbl f Augenh 4*364, 1906 

4 Komoto Ueber Glaskorperwaschung bei unheilbarer Glaskorperblutung, 
abstracted, Klin Monatsbl f Augenh 50 265, 1912 

5 Lowenstem, A , and Samuels, B Ueber Glaskorperersatz, Arch f Ophth 
80 500, 1911 

6 Elschnig, A Ueber Glaskorperersatz, Arch f Ophtli 80 ^14 1911 
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injected air into the vitieous Cutler ' recently repoited the tiansplanta- 
tion of human vitreous from one patient to another in 3 cases, with a 
good visual lesult in 2 cases, though all the patients appeared blind 
before operation as a result of hemorrhage or infection of the vitreous 
We were not aware of Cutler’s work until the present study was almost 
ready for publication, and were extremely interested in his report 

PRESENT INVESTIGATION 

Our studies were performed on the eyes of young albino rabbits 
A number of difficulties were encountered and a number of eyes lost 
by following technics described by previous workers Intraocular 
hemorrhage at the time of operation occurred m almost every case A 
few days after the operation opacities of the vitreous and lens were 
seen in many of the eyes 

The rabbit eye proved more difficult to manipulate than the human 
eye, owing to the large lens in the small eye with a small vitreous space 
The anteroposterior diameter of the young rabbit eye is 14 5 mm , as 
compared with 25 mm for the human eye In the rabbit eye there iS 
only 3 5 mm of vitreous space between the posterior surface of the lens 
and the retina, as compared with 16 to 17 mm in the human eye 
There is little leeway, therefore, in entering the vitreous space in the 
rabbit eye, and great care must be exercised to avoid damage to the 
lens and the retina 

We thought that we should eliminate the danger of retinal detach- 
ment by sealing the retinal holes with diathermy , so preliminary surface 
diathermy was applied However, we soon found that we could dis- 
pense with this procedure, since holes can be found in the rabbit’s 
retina without a detachment developing In 36 rabbits, on some of 
which we made repeated punctures, a permanent retinal detachment 
developed in only one eye However, we should not dare to puncture 
a human retina without using diathermy to seal the holes, as experience 
with perforation of foreign bodies has demonstrated a greater ten- 
dency to detachment 

In all these procedures surgical asepsis must be maintained Local 
and general anesthesia were used, but we soon found general anesthesia 
induced with pentobarbital sodium most convenient to employ 

As stated previously, simple withdrawal of vitreous had been done 
before, but we thought it of interest to repeat this in the rabbit If 
no more than 0 3 cc of vitreous was withdrawn, there was only a 
transient conjunctival flush, and the globe was not altered in size or 
shape Hypotony followed the withdrawal of vitreous but was of only 

7 Cutler, N L Transplantation of Human Vitreous, Arch Ophth 35 
615 (June) 1946 ' 
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short duration The media stayed clear, and no retinal damage was 
noted 

After the withdrawal of 0 4 cc or more of vitreous, the signs of 
disturbance became pi ogi essively severer, and the final results weie 
disastrous Hemorrhages appealed on the iiis and retina and occa- 
sionally m the vitreous Withdrawal of 0 9 cc of vitieous caused the 
eye to collapse like an empty tobacco pouch, so that the needle point 
almost invariably damaged the retina, and often the lens The con- 
junctiva became engoiged and the vessels of the ins prominent, and 
blood appeared in the anterior chamber The eyeball gradually regained 
its shape, but the eye did poorly and usually degenerated 

Histologic examination of eyes fiom vhich 0 9 cc of Mtieous was 
withdrawn and the e3^e immediately enucleated disclosed the extensive 
damage that occurs on withdiawal of the vitieous m this manner 
The intraocular vessels were extiemely dilated, and there weie exten- 
sive hemorihages m the anterior chambei, and into the iiis, the ciliary 
bod}^ and the vitreous The choioid was detached as a lesult of hemor- 
rhage and an accumulation of serous fluid, the retina was detached 
owing to hemorrhage 

This histologic study revealed the reasons for some of the difficulties 
encounteied in transplantation of vitieous The sudden withdrawal 
of a large amount of vitieous causes collapse of the globe and a sharp 
drop in intraocular tension, with loss of support for the blood vessels 
This produces a high degree of hyperemia and hemorrhages, with 
resulting rapid and profound damage to the eye Of course, the hem- 
orrhages can be absorbed, but our expeiience with the eyes which were 
permitted to recover was not encoui aging 

The next studies consisted m removing vitieous in varying amounts 
and then replacing it with vitreous from the other eye, using a technic 
of withdrawal and subsequent injection similar to that described by 
Elschnig and others and recently by Cutlei However, we found this 
method rather unsatisfactory The damage immediately following 
withdrawal of large amounts of vitreous, causing the globe to collapse, 
was so great that replacement of the vitreous, even within a minute, 
was not enough to correct it Large hemorrhages in the iris, retina 
and vitreous followed, so that most of the eyes were lost However, 
there was enough evidence to encourage us in the belief that the trans- 
plantation of vitreous was feasible 

It became clear that it was important to avoid the collapse of the 
globe and the high degree of hypotony that followed withdrawal of 
large amounts of vitreous A double needle and syringe was devised 
to permit simultaneous injection and withdrawal of vitreous The 
mechanism consists of two needles soldered together, with their open- 
ings facing in opposite directions, and an arrest to stop the penetration 
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Fig 1 — Rabbit eye from which 09 cc of vitreous was withdrawn (A) the 
the anterior chamber contains a large hemorrhage, and the ins and ciliary proc- 
esses are extremely hyperemic (magnification, 30) , (B) subretinal and subchoroidal 
hemorrhages have detached the retina and choroid (magnification, SO) 
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of the needle at the level desiied One syringe is filled with vitreous 
to be injected, the other is empty The double needle is inserted 
through the scleia up to the airest and one operator injects vitreous, 
while the othei withdiaws vitreous from the eye 

The vitreous is a colloidal gel, which liquefies only too readily 
The larger the boie of the needle through vhich it passes, the less it 
IS injured Hovevei, the largei the needle, the more damage is done 
to the eye After considerable expeiimentation, it was found that 
use of the 18 gage needle ^^as the best compiomise for the rabbit eye 
With this method of simultaneous withdrawal and injection, we 
immediately noted a dramatic improvement in oui results and found 
that transplantation of vitieous m the rabbit eye was easy and well 
tolerated, vithout untoward developments, in almost eveiy case There 
was no longer seen the hyperemia and hemorrhage in the ins, or even 
much conjunctival reaction An occasional small hemorrhage was noted 
in the retina oi vitreous, as \\ ell as occasional opacities in the vitreous , 
in only 1 e}e vas theie letmal detachment, and in that eye scleral 



Fig 2 — Double needle for transplantation of the vitreous to permit simultaneous 
injection and i\ithdraval of vitreous 


diathermy had not been used The intraocular tension was maintained 
fairly well throughout the procedure, a factor which is important in 
maintaining the form and function of the eye 

In some eyes saline solution was substituted for vitreous, but these 
eyes did well only if a small amount was used With the substitution 
of larger amounts of saline solution, for vitreous, the eye did poorly 
The best substitute for vitreous was found to be vitreous from another 
eye, and amounts up to 1 cc were successfully transplanted 

It made no appreciable difference whether we transplanted vitreous 
from the other eye of the same animal or from the eye of another 
rabbit In 3 cases we transplanted vitreous from a recently enucleated 
human eye to the rabbit eye with complete success The vitreous of 
a kitten’s eye was transplanted to the rabbit eye without any disturbing 
leaction The tolerance to transplantation of vitreous from other 
species was greater than was expected 
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Histologic studies of a number of eyes were made at varying inter- 
vals after transplantation of vitreous The puncture wounds of the 
sclera healed well The edges of the retina curled up and tlie retinal 
hole remained, but there was no tendency to detachment No significant 
damage was observed in the rest of tlie eye The absence of degenera- 
tive changes after the extensive replacement of vitreous seemed sig- 
nificant and indicated the tolerance of the rabbit eye to the procedure 
Blood was injected into the vitreous and withdrawn at various 
intervals The blood-vitreous mixture was withdrawn readily in a 
vitreous transplantation four hours after injection When the blood 
stayed in the vitieous foi se\eral days, it coagulated in firm masses. 



Fig 3 — Eye of an albino rabbit which had been punctured with the double 
needle for transplantation of the vitreous, showing the retinal and choroidal hole 
and the healing of the scleral wound cvith connective tissue (magnification, 80) 


which could not be withdrawn In such eyes connective tissue* bands 
formed in the vitreous, and later complicated cataracts developed 
Apparently, blood must be withdrawn from the vitreous while still 
fluid In the rabbit, a heavy coagulum forms rapidly and makes with- 
drawal difficult Our impression is that in the human eye this coagulum 
does not develop so readily and may make transplantation of vitreous 
following hemorrhage more successful, as indicated by Cutler’s " work 
With careful asepsis, we were able to perform a large series of 
transplantations of vitreous, with infection in only a few cases The 
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^atleous IS intoleiant to infection, so unusual caie is necessary to avoid 
contamination Preservatives, such as penicillin and chlorobutanol, 
were tried, but they were not found to be superior to observance of 
a careful technic The addition of chemical substances also laised con- 
cern over a possible alteration of the vitieous 

The vitieous was preserved by ref i igeration at O C foi varying 
peiiods up to one week During that period it lost some of its clarity 
and became clouded, though it was found that it could be injected 
without apparent harm after such preservation 

There are many uses to which transplantation of the vitreous may 
be put , the following are noted only aS suggestions, and further study 
will be required before they aie applied to the human eye (1) to 
replace bloody vitreous , (2) to replace degenerated vitreous, as in cases 
of high mjmpia or m any case with opacities of the vitreous which 
obscure vision , (3) to restore vitreous lost in operation or through injury , 
(4) to restore the volume of the eye and its normal tension after 
operations for retinal detachment, (5) to relieve hypotony from any 
cause, and (6) to replace infected vitreous, possibly with the addition 
of antiseptics and antibiotics 

SUMMARY 

Transplantation of vitreous has been successfully performed m 
rabbit eyes Vitreous from the other eye of the same rabbit or from 
the eyes of other rabbits was used, as well as vitreous from the human 
eye and from the kitten eye 

A method of simultaneous injection and withdrawal of vitreous 
with a specially devised double syringe and needle arrangement was 
the only method found to give regularly successful results 

Further studies are needed before the method is applicable to the 
therapeutic uses suggested in the human eye 

Miss Hilda Bergen assisted in these studies and made the microscopic sections 
521 Park Avenue 



USE OF THE TELESCOPIC AMBLYOSCOPE IN VISUAL 
TRAINING FOR DEFECTIVE VISION 


JACOB B FELDMAN, MD 
PHILADELPHIA 

T his paper Js a preliminary report on the prognosis and treat- 
ment of a number of patients with ametropia, with vision ranging 
from 20/40 to 20/70 (amblyopic types) and higher refractive errors ' 
All these patients had no definite pathologic condition of the eyes to 
account tor the low iision, nor could the visual defect be corrected 
with glasses 

With the loutme tieatment as practiced in the clinic, if the patient 
was a young child, the mothei was advised eithei to use atiophme or 
to keep a continuous patch on the good eye, depending on the degree 
of ambl3'’opia The purpose of this measure was to encourage the eye 
with the poorer vision to function properly If with this treatment 
several months elapsed wuth no visual improvement, the case was placed 
m the category of congenital ambljopia, ivith its accompanying poor 
prognosis 

Occasionally the patient was unaware of his poor Msion because 
there w'ere no subjective symptoms Some persons knew' they had a 
visual defect but neglected the condition With other patients the 
ophthalmologist may have felt that since the visual acuity could not be 
improved the patient had better not become acquainted w'lth his short- 
coming lest he become apprehensive of some further ocular disaster 
Since the situation could not be improved, the physician might reason 
that “what the patient doesn’t know, w'On’t hurt him” and that matters 
had best be left alone 

Many patients became truly aware of the condition only after a 
thorough physical examination in a military, health or life insurance 
survey, which included a thorough examination of the eyes 

In this investigation it was determined that the first series of patients 
for study and treatment should consist of a sufficient number of adults 
and children to permit determination of the possible merit of treatment 
with the telescopic amblyoscope The senes included a few patients 
with amblyopia previously treated unsuccessfully by atropinizing and 
patching the good eye Some were amblyopic patients referred by other 

From the Departments of Ophthalmology of the Hospital of the Protestant 
Episcopal Church and St Christopher’s Hospital for Children 
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ophthalmologists The remainder weie new patients whose vision could 
not he brought up to normal in spite of prolonged treatment with 
patching or ati opimzation of the normal eye, as well as reading 
exercises 

PRELIMINARY EXAMINATION 

Vision of each of the first 19 patients to be examined was taken with three 
types of visual acuity charts These patients, in addition, had their visual fields 
taken on the perimeter and the tangent screen Each patient under 40 years of 
age had an ophthalmoscopic and a retmoscopic examination with use of a 
mydriatic With patients over 40 the mydriatic was not used Each patient was 
given the best possible correction The glasses were worn for several months 
before visual training was suggested Any muscle imbalance present was noted 
and treatment instituted Other instruments available in the orthoptic clinic 
were made use of m the study and treatment of the patient if such a procedure 
was thought beneficial 

Of the 38 fields mapped for the first 19 patients examined, 8 presented mild 
contraction on the perimeter, and none showed any disturbance of the Mariotte 
blmdspot A few showed suppression scotomas 

By and large, the perimetric and tangent screen tests were not found to be of 
particular value, whether in diagnosis, prognosis or treatment This was in 
accordance with findings in a previous study ^ These tests were, therefore, 
omitted in the study of the succeeding cases Central scotoma, if present, could 
usually be recognized by the eccentric fixation without perimetric studies as 
pointed out by Eggers - 

After the preliminary study only 10 of these 19 patients began the treatment 
schedule, they are included m the series of 47 patients reported here 

SUPPRESSION AS RELATED TO AMBLYOPIA 

Suppression is a common obstacle in both good and poor vision 
It IS particularly frequent with squint but may also be present in persons 
without refractive error or squint A review of the records of 39 
patients treated at the squint clinic m the recent past showed that all 
had suppression The suppressing eye had the higher error of refrac- 
tion To get an idea of how often persons without squint have suppres- 
sion, 50 consecutive nonsquinting patients of various ages were examined 
They had no particular ocular symptoms except those of eyestrain, or 
they came for an ophthalmic examination only because it was their 
habit to have their eyes examined every two years to make sure that 
their vision was normal All those who were ametropic had their vision 
corrected to 20/20 with glasses before any tests for suppression were 
made Some of the patients did not require glasses In checking on the 
frequency of suppression in this group it was found that only 19 patients 
(38 per cent) had no suppression whatever The other 62 per cent had 
suppression of various types Fifteen patients (30 per cent) of the 

1 Feldman, J B , and Taylor, A F Obstacle to Squint Training — Amblyopia, 
Arch Ophth 27 851 (May) 1942 

2 Eggers, H Estimation of Uncorrected Visual Acuity in Malingerers, 
Arch Ophth 33 23 (Jan ) 1945 



496 


ARCHIVES OF OPHTHALMOLOGY 


total senes had alternating suppression of varying degrees, from 
occasional to mild to moderately strong or severe, even though the 
original refractive error was in some cases equal to that of the patients 
in the same group who did not suppress Ten patients (20 per cent) 
also had suppression of varying intensity of the right eye only, while 
6 patients (12 per cent) had suppression of the left eye of varying 
degree When there was absolute suppression of an eye, that eye had 
the higher refractive error Even at that, vision in all eyes, whether 
suppressing or not, was corrected to 20/20 On examination a few 
patients were found to have suppression but did not require glasses ® 

Even from this small series it must be quite evident that suppression 
IS a condition common to human beings regardless of their visual acuity 
and does not play an important role in the causation of amblyopia It 
was mentioned previously ^ that Vogt and Grandi asserted that ametropia 
IS not the absolute forerunner of amblyopia, as \vas previously assumed 

Even after the study of this small group, one is inclined to feel that 
suppression, like ametropia, pla)'s a small part in either the cause or 
the effect of amblyopia However, when suppression is severe, a par- 
ticular effort should be made to overcome it lest improvement of the 
amblyopia be delayed Prognosis in a case of amblyopia with severe 
or absolute suppression should not be given until the suppression is 
somewhat overcome 

INSTRUMENT USED TOR TRAINING VISUAL ACUITY 

The device can be easily and cheaply constructed It is built like a tele- 
scope, with an eyepiece and an objectnc, and is uniocular It is more accurate 
than the Wollensak Allscope, ^ since it is calibrated It can be more easily handled, 
by the technician It can be used like the Wollensak Allscope as an aid m 
prognosis and, furthermore, can be used in treatment The entire apparatus 
consists of an obelisk-shaped wooden box 1 meter in length, at the narrow end of 
which a viewing tube is placed In this tubelike opening the eyepiece (A) has a 
— 11 00 D sphere permanently inserted In front of this is a lens holder (B), 
movable from side to side, in which is firmly set (i) a — 2 00 D sphere, used 
for viewing targets during the lesson period at a distance of 1 meter , (2) a — 6 00 
D sphere, used in viewing the test chart at 20 feet (6 meters), and (S) a blank space- 
tor insertion of a lens of any other power for investigatue purposes 

3 Mrs S B , aged 47, the wife of a physician, had complete suppression of 
the left eye and yet had normal vision with a -f- 1 25 D sphere for each eye. Mrs 
L W, aged 27, had alternating suppression and yet had normal vision with a 
— 1 25 D sphere for the right eye and a —200 D sphere for the left eye Still 
another patient, Mrs R R, aged 35, had unilateral suppression of the right eye 
with normal vision with a correction of 3 50 D sph -f 2 25 D cyl , axis 105 , 
yet the left eye, with vision of 6/12 q- with a correction of -f 3 00 D sph +2 25 
D cyl, axis 80, had no suppression It is of interest to note that in case 19 
(table 2) of the present series vision was 20/20 in the right eye and 20/300 in 
the left eye and yet there was no suppression in either eye (These 4 patients 
were not included with the 50 patients discussed in the body of the paper ) 
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In the body of the eyepiece is a +600D spherical lens (C), which can be 
moved to 3 inches (125 to 7 5 cm) from the fixed — HOOD spherical lens 
A scale (a) on the eyepiece is marked off in inch (1 25 cm ) intervals, begin- 
ning at the fixed lens in the eyepiece This scale gives the range of distance at 
which good focusing is obtained A push button arrangement (D) on the holder 
of the lens (C) in the eyepiece housing moves the lens up and down This stim- 
ulates the eye to overcome any existing suppression during the lesson 

At about the center of the device is the objective {E) Here is placed a 
-{-3 00 D sphere actuated by a handle (/*), effecting a movement from 6 to 14 
inches (15 to 35 cm ), which represents the distance from the eyepiece to the 
objective 

At the extreme end of the device is a lamp-housing device (G), in which are 
placed two 8 watt, fluorescent bulbs of daylight quality In the lamp housing 
also are four 25 watt lamps, two in red and two in green, with separate switches 
for each colored lamp The colored lights can be used with the colored targets of 
contrasting colors for the attainment of fusion of color when this is desirable. 
When a target is not inserted at the back of the lamp housing, a view of distance 
(infinity) is obtained This is how vision is taken through the apparatus at 20 
feet with a Snellen card as a target A trapdoor (H) at the side can be used 
to insert an indicator to point out to the patient which part of the target is under 
discussion Without the target the subject looks out into space, and therefore 
the apparatus has telescopic qualifications For this reason, and for want of a 
better name, the device is called a telescopic amblyoscope 

J 

TARGETS 

The targets are improvised by taking heavy cardboard (6J4 by 654 inches 
[15 8 to 17 cm]) and pasting thereon pictures showing detail, which the subject 
is required to describe carefully Other interesting charts are news clippings from 
microfilm size newspapers Targets are also made which utilize the smallest 
(no 1) type on the Jaeger test chart, as arranged by Dr S Lewis Ziegler, to 
letters 3 inches (7 5 cm ) m height 

If the lessons were given slowly, as they were, it was interesting to note that 
the fact that the patient remembered the targets was not a handicap The letters 
on the target were then studied more carefully, and possibly an inherent inferiority 
complex was overcome, with resultant cooperation on the part of the patient 

TECHNIC OF USING THE TELESCOPIC AMBLYOSCOPE 

The device may be used in one of two ways With either method the — 2 00 D 
sphere {B, figure 1) is placed before the eyepiece if the reading target is inserted 
at the 1 meter distance, or the — 6 00 D sphere is used without targets for reading 
at 20 feet or more The visual correction is worn by the patient 

With method 1, the handle (F), which actuates the objective (£) is placed 
at 8 or 10 This signifies a distance of 8 or 10 inches (20 to 25 cm ) from the 
eyepiece The lever (D) operating the lens in the eyepiece is then moved from 
0 to on the scale (a), denoting the distance in inches (15 to 3 75 cm ) from 
the movable lens (C) to the fixed lens (A), contained in the eyepiece Occasion- 
ally while the patient is reading, he may note a blur This indicates ocular 
suppression, which is improved by pressing se\eral times quickly on D, which 
moves lens C up and down, thus overcoming the blurring It is best to continue 
using targets of progressively smaller type Photomicrographic newspapers, such 
as were sent overseas during the recent war, were found most satisfactory (The 
topics were interesting, and the type was minute as seen at a distance of 1 meter ) 
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With method 2, the technic is the same as in the method just described except 
that the lever (F), after good vision is obtained by the patient, is moved back 
and forth to obtain first clear and then poor vision, an exercise to stimulate the 
eye to better vision by means of accurate focusing 

During the lesson a certain amount of time was devoted to o\ercoming any 
other visual obstacle present in addition to amblyopia At the first evidence of 
fatigue during the visual training the lesion was stopped, and the rest of the 
lesson period was devoted to overcoming the obstacles present by treatment W'lth 
the synoptophore, the cheiroscope, the rotoscopc or any other device deemed 
advisable by the technician 

PLAN or STUD\ 

At the first examination each patient had his vision taken on three tjpes of 
test charts, usually the Snellen E chart for illiterate persons and the letter and 
number charts^ As is well known, certain letters are more easily read than 
others Ordinarily, letters or numbers, as demonstrated in the "Manual of the 
Medical Department” by Lebensohn ^ are more difficult to discern For example, 
an 8 looks more like B, P, or T, are misread for the letter F, and D looks like B 
or 0 It was observed that discrimination is easier w'lth the white letters on a 
black background 



Telescopic amblyoscope 

A, a — HOOD sphere permanentlj fixed, B, a sliding lens holder, contain- 
ing (i) a — 2 00D sphere, (2) an open space for inserting a lens of any diopter 
strength for experimental purposes and (2) a — 6 00 D sphere , C, -f 6 00 D sphere 
operated by holder D, in the center of w'hich is a rod w'hich moves lens C, and 
thus may be used to overcome suppression while giving the lesson , o, an engraved 
plate to give the exact distance of C from A , D, holder for the -f 6 00 D sphere 
(C), which effects its movement, E, -j-SOOD sphere, the objective of the tele- 
scope, F, dial giving the distance of the objective from the ocular, G, target 
holder, and H, trapdoor used by the technician to view' the target and indicate 
where the patient should fix his attention 

To make certain that the test charts were not memorized, a large variety of 
charts were utilized m checking the visual acuity 

As in orthoptic training, there was great difficulty in making appointments 
Children, with few exceptions, could be seen only after school hours, from 3 30 
to 5 p m, and on Saturdays between 9am and 1pm For adults the con- 
venient time was the lunch hour, from 12 to 1 p m , and the Saturday morning 
hours It should be remembered tliat, as in orthoptic training, the best results 
are obtained in the early hours of the day, when the child is not fatigued For 

4 The illumination of the chart was 70 foot candles, evenly distributed over 
the entire chart 

5 Lebensohn, J E Visual Rating, and Presentation of Improved Unlearn- 
able Letter Chart, U S Nav M Bull 41 744, 1943 
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this reason some of the patients were induced to come during school hours In a 
few instances the teacher was cooperative in this venture and permitted the 
child’s absence from school The improvement in vision in these cases was 

gratifying , 

Lessons were given once a week, lasting about one-half to three-quarters hour, 

depending on the cooperation of the patient It was also found that, as in orthoptic 
treatment, a lesson lasting much longer fatigued the patient In this group it 
was generally found impossible to get the patient to come oftener than once a week 
After tlie patient had been given twelve lessons (one a iveclc), he was given 
a period of rest of one month On the patient’s return, after one month, the vision 
of both eyes was taken This temporary interval between lessons was to make 
sure tliat the improved vision of the previous scries of lessons was retained If 
vision was not normal,® it was again taken through the telescopic amblyoscopc 
with the Snellen test chart as a target at 20 feet (6 tnelcrs), just as was done 
before the first scries of twelve lessons was gnen If \ision still showed possibili- 
ties of improvement, another senes of tw'cUe lessons was suggested Any improve- 
ment, xf obtained, came wnthin these two scries of lessons The impro\cment 
obtained during a third scries of twelve lessons w as so slight tliat it hardly deserved 
the time and trouble taken Unfortunatcl}% a few patients included m this senes 
who attained a 20/30 vision could not be persuaded to complete the course of 
treatment to attain 20/20 vision Usually refusal was ascribed to illness in the 
family, distance to be traveled for lessons or inconvenience of time of appoint- 
ment How'cver, these patients were asked to return regularly for a rccheck 
of vision, which always remained constant With few' exceptions, all the patients 
who came for lessons kept their appointments regularly 

Ordinarily, one should see some improvement m vision at the end of the fifth 
to the seventli lesson In some cases the rate of progress w'as accelerated at this 
time Patients whose vision did not improve after the seientli lesson were advised 
to discontinue treatment, particularly if their attendance was irregular Defects 
such as suppression, lack of simultaneous macular perception, poor fusion or 
stereopsis, were treated m conjunction with the amblyopia 

Home work was given to a few patients This consisted m placing the patient 
20 feet from a visual acuity chart and patching the good eye Glasses were 
required to be worn The subject stepped forward to the greatest distance at 
which the smallest type of the E chart for illiterates w^as just visible to him, then 
stowly stepped backward to see whether this line could be retained When this 
hne was mastered at 20 feet, an attempt was made to study the line of next 
smaller type on the test chart The E or the broken ring chart is most suitable 
for this type of work, since by cutting the chart m half and turning it on its four 
sides eight different test charts are obtained The individual chart m different 
positions IS difficult to memorize As stated previously m regard to targets, even 
if a patient remembers the letters of a chait, the success of the home training is 
not materially affected To obviate fatigue, only five minutes of this home 
instruction should be given at a time The exercise may be repeated after 
several hours Continuous patching of the good eye was prescribed for a few 
patients, but it is questionable how adequately this treatment was carried out 

PROGNOSIS 

The prognosis of amblyopia has always been difficult to make 
Pugh claim ed that it was impossible to make a prognosis of the result 

6 All patients’ vision was taken with the glasses on 

7 Pugh, M A Squint Training, London, Oxford University Press, 1936, p 39 
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of treatment in any case of amblyopia It was found m a previous 
study with the Wollensak Allscope ^ that little could be expected by way 
of treatment from patients who did not have vision of 20/70 on the 
Snellen chart 

A patient whose vision was no better than 20/100 while looking 
through the telescopic amblyoscope was considered as possibly having 
congenital amblyopia Such patients were not regarded as amenable to 
treatment However, m spite of this, a few such patients were given 
visual training by way of experiment, with the expected poor result 
Usually the initial vision taken through the telescopic amblyoscope with 
the Snellen chart at 20 feet was the final vision, plus or minus one line 
on the test chart, a change which one could expect the patient would 
show after his twelfth lesson with the wearing of glasses This improve- 
ment occurs provided there is not absolute suppression When there is 
pronounced suppression, it is best to attempt a correction of this con- 
dition before a definite prognosis is made Often exercises given for 
one eye improved the sight of both eyes This was also true of suppres- 
sion in one eye Improvement m vision was usually associated with 
improvement in suppression 

REVIEW OF CASES 

The total senes of patients taking treatments was 47 The ages 
varied from 6 to 46 years Of the patients studied, those from 6 to 38 
years of age showed the most promising results Altogether, 56 patients 
were studied, 9, after preliminary studies were completed, could not 
return, for such reasons as inconvenience of clinic hours and illness, 
they therefore are not included in the present series 

Of the 47 patients, the majority, 34, or 72 per cent, ranged in age 
from 6 to 15 years, inclusive It was interesting to note that in this 
small series there were 33 males and 14 females Vision was defective 
m 14 right eyes and in 25 left eyes, and m 8 patients both eyes were 
ametropic All the eyes, of course, had normal fundi Twenty-five 
patients had anisometropia, all of whom obtained improvement in vision, 
except for 1 who showed no improvement whatever, and 2 who showed 
questionable improvement Two patients had no refractive error 

Two trained technicians took care of the patients and interchanged 
patients in treatment, so that an error m judgment concerning the treat- 
ment of a particular patient would less likely be made Five patients 
took two series of twelve lessons each, with a period of rest of four or 
five weeks between the two series Two patients took a third senes 
of lessons, like the preceding group, they had a rest period of four or 
five weeks before beginning each new series 
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One patient, J. B , case 7, liad iinpio\cment in \ision but vision was 
extramacular, so that tins patient, e\en tliougli the vision improved from 
20/2CX) to 20/40, could not be said to have impro\ ement in vision ^ 
Unfortunately, the school vacation pciiod came on bcfoie treatment 
of all the patients was completed, and 10 patients discontinued tieat- 
ment Of these 10 patients, 5 (cases 9, 11, 15, 40 and 47), showed 
definite lmpro^ ement and w ere ell on the u ay to emetropic \ ision Fi\ e 
patients (cases 14, 21, 32, 43 and 45) did very poorly, possibly because 
of irregular attendance, and they were ad\ised to discontinue the treat- 
ment The oldest patients who sho\\ ed impi o\ ement were M L , 
(case 24), aged 40, and A. H (case 22), aged 37 (table 1) 

Snppicsswn — In the case of C F (4), the suppression became 
milder at the end of the second senes of twelve lessons, and in the case 
of J G (6), the suppression entirely disappeared duiing the second 
course of lessons. In some of the patients examined suppression con- 
tinued, yet MSion impro\ed in spite of this For example, in cases 9, 
15, 16, 29, 30 and 37 unilateial siippicssion changed to alternating sup- 
pression Vision impioved in all these cases Often both the vision 
and the suppression impioved to the same degiee In cases 16 and 37 
vision improved more than the suppression 

In 3 patients v\ith alternating suppression the icsults of tieat- 
ment were as follows F S (case 45) showed no impro\ ement in 
vision or in suppression; R. E (case 21) exhibited slight improvement 
m suppression with notable improvement m vision, and in J K (case 
35) the alternating suppiession became unilateial ^suppression wuth 
decided improvement in vision 

The other patients wuth alternating suppression (cases 10, 24, 25, 
26, 31, 35 and 46) show^ed improvement in vusion after taking lessons 
Fusion — Thirty-seven patients had fusion before they came for 
treatment One patient never obtained fusion One patient obtained 
fusion at false projection The remaining 8 patients obtained fusion in 
from two to eight lessons 

Stereopsis — Tw^enty-nine patients had stereopsis before they began 
visual training Of the remaining 18 in the series, only 10 patients had 

8 A case similar to case 7, that of M K , a woman aged 61, was not included 
in this series because of the patient’s age, and particularly because of the ocular 
condition, which was such that little could be expected from any treatment The 
patient had rotary nystagmus, right convergent squint of 45 degrees and palsy of 
the inferior oblique and superior rectus muscles Vision was equal to light per- 
ception in the right eye and 6/300 in the left eye After several irregularly taken 
lessons, vision in the left eye improved to 12/300 She also felt that the nystagmus 
was less She was enthusiastic about her improvement in vision, saying that she 
could see the cracks in the sidewalk and that the curb was more clearly visible 
Since she was so enthusiastic about the treatment, it was deemed unnecessary to 
explain to her that although the treatment was partially successful the improvement 
was not of the kind desired, that it might represent extramacular vision 
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questionable stereopsis at the completion of tiaming, and the other 8 
obtained stereopsis in from five to twelve lessons 

Anisometropia — There were 24 patients with anisometropia in this 
group In 19 of these patients the condition improved Three showed a 
questionable improvement, and 2 had no improvement whatever 


Table 1 — Resume of Clinical Data on Foity-Sevcn Patients Treated zvith 

the Telescopic Amblyoscope 


C^se No 

Nnme 

Sc\ 

Vision Before 
Treatment 

Vision After Total No 
Treatment of Lessons 

1 

L A 

M 

20/100 

20/30 

24 

2 

J S 

JI 

20/50 

20/30 

34 

3 

W S 

JI 

20/200 

20/50— 

24 

4 

0 P 

F 

20/200 

20/50 

24 

5 

O B 

JI 

20/100 

20/40+ 

12 

6 

J G 

JI 

20/70 

20/20- 

22 

7 

J B 

JI 

20/200 

20/40— 

31 

8 

R P 

JI 

20/200 

20/40— 

21 

9 

S B 

M 

20/40 

20/20— 

7 

10 

S L 

M 

20/70 20/70 

20/40 20/40 

12 

11 

H V 

JI 

20/50+ 

20/30 

7 

12 

E L 

r 

20/70 

20/00- 

9 

13 

W E 

JI 

12/200 

20/100 

12 

14 

R L 

JI 

10/200 

19/200 

7 

15 

P L 

p 

20/50 

20/30 

11 

10 

C M 

JI 

20/40 

20/30+ 

12 

17 

J S 

JI 

20/100 

20/50+ 

12 

18 

H S 

JI 

20/70 

20/30 

12 

19 

B E 

JI 

20/300 

20/100+ 

7 

20 

J C 

JI 

20/70 

20/40— 

12 

21 

R E 

JI 

20/70 20/70 

20/30— 20/30- 

12 

02 

1 H 

JI 

20/70+ 

20/40+ 

12 

23 

A K 

JI 

20/70 

20/40+ 

12 

24 

JI L 

F 

20/60— 20/50+ 20/40 20/40 

12 

2a 

R R. 

JI 

20/100 

20/50 

12 

26 

L M 

JI 

20/70 20/70 

20/40 20/50+ 

12 

27 

H T 

JI 

20/100 

20/40 

12 

28 

W S 

JI 

20/100 

20/40- 

12 

29 

W S 

JI 

20/100 

20/o0 

12 

30 

T S 

F 

20/70 

20/50 

12 

31 

B K 

F 

20/200 

20/100 

12 

32 

B R 

JI 

20/100 

20/200 

10 

S3 

T P 

F 

20/40 

20/20— 

12 

34 

J A 

JI 

20/70 

2O/0O+ 

12 

35 

J R 

P 

20/50+ 20/50 

20/30+ 20/30+ 

12 

30 

J K 

JI 

20/100 

20/40+ 

12 

37 

G J 

JI 

20/50 20/50 

20/30 20/30 

12 

38 

P C 

P 

20/50 

20/30+ 

12 

39 

D R 

JI 

20/70 

20/20— 

4 

40 

B B 

F 

20/50+ 

20/30— 

5 

41 

I E 

P 

20/50 

20/20— 

12 

42 

R M 

JI 

20/70 

20/40 

12 

43 

R P 

P 

20/200 

20/148 

8 

44 

A C 

F 

20/50— 

20/40+ 

0 

45 

P S 

JI 

20/70 20/70 

20/100 20/70 

12 

46 

B G 

P 

20/70+ 

20/40— 

12 

47 

H R 

JI 

20/70 

20/40 

5 


OBSERVATIONS BY PATIENTS 

Clinically, a few of the patients felt better subjectively and volun- 
teered information, as follows 

L A (case 1), aged 15, claimed to have “greater visual comfort” after the 
first course of twelve lessons 

J G (case 6), aged 7, said he had better visual comfort and that the “spot” he 
could not see through when looking ahead was “no longer there ” 
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S L (case 6), aged 9, with lateral nystagmus, saw the blackboard better in 
school, felt more comfortable and ^\as told that his eyes did not “shake as much’ 
L M, (ease 26), aged 26, with lateral nsstagmus, said that “the pain in the 
back of the head and the gcncial discomfort disappeared during the first course 
of twche lessons" He was told by se\cral members of his familj, one a 
physician, that the lateral moicmcnts of his ejes wcic not so frequent 

G J (ease 37), aged 9, who always had headache, said he “feels belter in school ’’ 
R H (case -12), aged 8, said that “the pains and funn.\ feeling" m his head 
had disappeared 


TABLn 2 — Drtaticd CUuica] Data on Four Patunt<! Treated xvifh the 

Stereoscopic Amhlyoscopc 


On'-c No , VJRlon Vision 

Name, Before After 

Ago, I^s'jon Trontiiient, Trciilinent, 

M'-ton No Icftlvc Prorrecs Ixift Ljo 


Ct Yi'lon mth correction 
J G KB CO/ 0 Mill) J acj spli C 
T -i I 50 cjl , n\ PO 

M L 1 e0/7Q with ~J00 spli C 

-! I 50 cj 1 , n\ 105 
Blind^pot sill litlj onlnrccd on 
sfudj of field'? 

Vl-^lon In L I COro nltli Ftero 
people ninl)l 5 o'^cop?' at G meter'? 
ru'lon present 


15J Vision nllh correction 
PL BP 20ro with +6 50 spli C 
7 +0 25 cjl , nx 00 

r L I 20/70 vtth J-COO spli C 

+1 00 CJ I , n\ 00 
IVlth nmbljoccopc /it C meter'- 
iNIon In L 1 20/10 

S 51 P II fusion obtained on 
tblrd lesson 


10§ No rcfrncthc error present 

BP BP 20/10 

10 LB 20/30, -vision of 20/100 ob 

51 fained nith <?tercoscopiC ambho 
scope 

No suppression present In spite 
of liigb ji‘?ual error 
Puslon present 
Attendance irregular, lesions 
discontinued 

4311 Vision ■with correction 

E P BP 20/20 nlth +100 sph 3 
40 +0 25 CJ] , a\ 00 

P L E 20/200 Pith +1 50 spb C 
+5 00 cvl, a\ 00, add +2 25 
Temporarv fusion 


1 

20/70 

Suppression 

20/70 


20/CO+ 

in left eje 

20/50 

, 

20/10- 

n()t(d 

20/10— 

1 

20/10- 

throurhout 

20/f0 

5 

20/10- 

S( rli h, 
stcropsis 

20/10+ 

G 

20/ iO— 

20/40+ 

7 

20/ .0 

obtained 

20/10+ 

s 

20/ !0 

and kept 

20/10+ 

<) 

20/ ,0 1- 


20/30+ 

10 

20/30 


20/30+ 

11 

20/10+ 


20/30 

12 

20/o0 


20/30+ 

1 

20/10- 

Strong sup 

20/40 

-> 

20/40- 

pression in 

20/40 

3 

20/ JO— 

L 1 fusion 

20/30 

} 

20/10 

obtained, 

20/30 

5 

20/iO-r 

suppression 

20/30 

0 

20/J0+ 

now iilferiml 

20/30+ 

7 

20/30 i- 

ing and con 

20/30+ 

8 

20/30+ 

tinned ns 

20/30+ 

P 

20/30+ 

FIICll witli 

20/30+ 

10 

20/30+ 

improjcmciit 

20/10— 

IJ 

20/30+ 


20/20+ 

12 

20/30+ 



1 

20/300 

No suppression 

20/200 

o 

20/300 

noted. 

20/200 

n 

> 

20/200 

stcropsis 

20/200 

4 

20/200 

jcrj poor 

20/200 


20/100— 


SO/lOO 

0 

20/100— 


20/100 

7 

20/100 


20/100+ 


1 

20/200 

Began with 

20/200 

2 

20/200 

complete 

20/148 

3 

20/200 

suppression 

20/148 

4 

20/148 

of left eye 

20/148 

5 

20/110 


20/100— 

C 

20/200+ 


20/148 

7 

20/200 


20/100 

8 

20/148 


20/148 


data for the entire senes of patients treated will be furnished 


* A complete table of 
by the author on request 

t 1^0 patient took twenty two ]es'?ons Note the gradual improvement m vision with 
succeeding lessons Suppression was present up to the seventeenth lesson 

t The patient had strong suppression, which changed to the alternating type Vision 
improved in spite of this * * * § 3^1 


S M P indicates simultaneous macular perception 

§ The patient had vision of 20/300 but no suppression Vision at the seventh lesson did 
not improve to better than 20/100, and treatment was discontinued 

11 The patient, aged 40, had complete suppression, which improved Vision did not 
improve, and treatment was discontinued after the eighth lesson Presbjopic patients whose 
vision is checked on the telescopic amblyoscope at 20 feet (C meters) get vision unobtainable 
with visual training This was noted in 2 other patients E P had vision of 20/30 at 
20 feet (0 meters) with the device ' 
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COMMENT 

The question naturally asked is, “How can training help the vision 
Lancaster’s explanation ^ for this impror ement in visual acuity can be 
logically applied to this form of visual tiammg, a method which is 
scientific and accepts acknowledged ophthalmologic data He expressed 
the belief that it is not the primary retinal sensation that is improved , “it 
IS the neglected but vitally important cerebral part of seeing that has 
been trained ” Dobson’s opinion on the improvement of squint went 
furthei but can also be applied to the visual improvement obtained in 
treatment of ametropia She expressed the belief that the improvement 
IS explained by an arrest of development either in the macula lutea or 
in the occipital cortex, or m some intermediate area The improvement 
obtained with the type of visual training reported here is compatible 
with the aforementioned theoiies Whatever may be the explanations 
for the cause of success m ocular training, the fact is that visual training 
has often been successful in the hands of ophthalmologists Travers 
has used reading exercises to improve the visions of applicants for the 
an service with some success 

Although the present series is too small for statistical purposes, 
certain generalities can be made as to the value of visual training with 
the telescopic amblyoscope m cases of defective vision An attempt will 
be made to follow up these patients from time to time to determine the 
permanency of the improvements obtained 

It was noted that although the improvement in vision was not 
startling it was usually consistent and ever increasing, with few excep- 
tions, from lesson to lesson (table 2) Examination after an interval of 
four weeks or slightly more with no visual training following a couise 
of twelve lessons showed that the improvement in vision after the series 
of treatments was usually retained 

Suppression was found to be commonly present m persons with 
refractive errors, but improvement m vision after training was often 
accompanied with disappeaiance of the suppresion In 4 patients, how- 
evei, the suppression never improved and vision did not improve either 

The magnification of the target and the fine focus adjustment of 
the apparatus probably help the patient in overcoming his timidity and 
should aid him psychologically m cooperation toward bettering his vision 

The visual correction originally obtained with glasses must continu- 
ally be made use of 

9 Lancaster, W B Present Status of Eye Exercises for Improvement of 
Visual Functions, Tr Am Acad Ophth (1943) 48 413, 1944 

10 Dobson, M Binocular Vision and the Modern Treatment of Squint, New 
York, Oxford University Press, 1933, p 29 

11 Travers, T a’B Distinction Between Amblyopia and Organic Defects of 
Vision, Tr Ophth Soc Australia (1941) 3 82, 1942 
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Visual tiaining prevents the cmbaiiassmcnt which children usually 
sutler when the good 030 is continuously patched 

Whether the improvement in vision is pioporlional to the numbei 
and fiequenc} of the lessons icccned is not possible to state at this time. 
Dining next wnntei’s com sc of treatments an attempt will be made to 
give some cooperatn e patients three lessons a week in order to deteimine 
the relatne benefit obtained 

Anisometiopia was no more difiicult to cine than the high hyperopias 
or myopias Some patients with 20/40 vision were more difficult to 
tram than patients with anisometiopia 

SUMMARY 

An instillment, the telescopic ambl>oscope, wdneh can be used for 
prognosis and for the training of defectne vision in patients wuth ame- 
tropia of various intensities, is described 

Forty-se\en patients with intractable ametropia were given leading 
lessons using the instrument The technic of training for improvement 
of vision is described 

A prognosis is made b}^ having the patient look through the tele- 
scopic amblyoscope at a test chart 20 feet (6 meteis) away Vision thus 
obtained, plus or minus one line, is the final vision to be expected after 
twelve lessons. 

The reading lessons w^ere given once a w'eek for twelve weeks , then 
patients w ere gi\ en a rest period of four to five weeks to see wdiether the 
visual impiovement after the last lesson was retained 

If after the rest peiiod another examination gave promise of the 
vision being further improved, anothei senes of twelve lessons w^as 
given Little improvement was obtained after the second senes of 
lessons 

The visual fields were found to be of neither diagnostic nor prog- 
nostic value 

The role of suppression m cases of amblyopia is discussed Only in 
cases m which the suppression is severe (or absolute) should this defect 
be overcome before a prognosis for the amblyopia is given Milder 
suppiession may be overcome or even remain unimproved and yet the 
visual acuity may become improved 

The degree of the initial visual acuity is not necessarily an index to 
the prognosis in the case Ametropia with vision of 20/40 may be 
more difficult to treat than anisometropia 

A table is presented showing the number of patients, the number 
of lessons given and the initial and terminal vision of each patient, as 
well as a table showing the refractive error and weekly progress m each 
of 4 cases 

37 South Twentieth Street (3) 



NATURE OF GLAUCOMA 

HERMAN ELWYN, MD 
NEW YORK 

G laucoma is a condition m winch the intiaocular pressure is 
intermittently or continuously higher than the optimum pressure 
which the organism has developed as a physiologic norm The chief 
problem which this condition presents is the means by which the inter- 
mittent or continuous increase m intraoculai piessure is brought about 
Assuming that there is an acceptable theory which explains the manner 
m which the mciease m pressure is hi ought about, how do the various 
clinical forms of glaucoma fit such a theorj^^ 

In a publication m 1938,^ I presented a new concept of the mainte- 
nance of noimal intraocular pressure and a new theory of the patho- 
genesis of chronic simple glaucoma In the following discussion, I shall 
restate (1) the concept of the maintenance of normal intraocular 
pressure, and (2) the theory of the manner in which an increased intra- 
ocular pressuie is brought about I shall then attempt to show how the 
various forms of glaucoma fit such a theory 

MAINTENANCE OF NORMAL INTRAOCULAR PRESSURE 
Normal intraocular pressure is maintained within narrow limits of 
variation As presented m my previous publication, I conceive it to 
be maintained by means of a mechanism consisting of an effector organ 
within the eye and a central regulating apparatus The latter consists 
of a center m the brain which regulates the activity of the effector organ 
through a neural and, possibly, a hormonal control Such a mechanism 
must be assumed for the maintenance of each and every one of the 
physiologic norms within the organism, including the normal intra- 
ocular pressure The manner of the working of this mechanism can 
perhaps be clarified 

Effecto7 Oigan — ^In 1938 I said 

The effector organ for the maintenance of the normal intraocular pressure 
consists of at least three units (1) the capillary walls and the walls of 

Schlemm’s canal, the passage of fluid through which is regulated by the electrolytic 
content of its layers, (2) the amount of circulating aqueous, and (3) the amount 
of circulating blood 

1 Elwyn, H Pathogenesis of Chronic Simple Glaucoma, Arch Ophth 19 
986 (June) 1938 
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In the containing, practically inelastic sclerocoincal coat the intra- 
ocular pressuie is maintained by the aqueous in the chambers of the eye 
and by the blood in the vessels of the uvea, especially those of the choioid. 
The amount of aqueous within the chambeis and the amount of blood 
within the choroidal vessels aie normally of a certain definite quantity, 
just sufficient to maintain the noimal piessnre The volume of aqueous 
IS kept within bounds by the balance between pioduction and outflow, 
and such a balance is primitively regulated by the constellation of elec- 
trol}^es m the sepaiating membianes through which fluid (aqueous) 
moves into the posteiior chamber and out thiough the angle of the 
anterior chambei and Schlemm’s canal Little is known about the 
regulating electrolytes, but, iii analogy with othei membianes of the 
body through which fluid moves, theie is no doubt that such a primitive 
regulation exists When, for any reason, the volume of aqueous 
increases or diminishes, the change of pressuie on the transmitting mem- 
branes causes the additional central regulation to act m reestablishing 
the normal quantity 

Similarly, the volume of blood within the vessels of the choroid is of 
a definite quantity and is maintained within these vessels m just sufficient 
quantity to help, with the aqueous, m maintaining noimal intraocular 
pressure Here, also, any inciease or deciease is immediately counter- 
balanced by the primitive regulating mechanism of electrolytes within 
the choroid, and more definitely by the central regulation The lesult 
is the continuous maintenance of a definite volume of blood within the 
vessels of the choroid, which, with the constant volume of the aqueous, 
maintains the continuous noimal intiaocular pressure 

Theie are, then, in the eflfector organ for maintenance of the intra- 
ocular pressure three parts, or units, (1) the site of production of the 
aqueous, for the greater part the ciliary body, (2) the site of outflow 
of the aqueous, for the gi eater part the angle of the anterior chamber 
with Schlemm’s canal, and (3) the blood vessels of the choroid The 
importance of these three units in the maintenance of normal intraocular 
pressure is shown by certain pathologic conditions which involve sepa- 
rately each of these units 

1 The importance of the ciliary body in production of the necessary 
quantity of aqueous is shown in the lowering of the intraocular pressure 
when the ciliary body is diseased, as in inflammation, or when it is 
partly destroyed 

2 The importance of the angle of the anterior chamber in the out- 
flow of the aqueous is shown by the sudden rise m the intraocular 
pressure when the angle is suddenly obstructed Such an obstruction 
may be produced by a dislocated lens in the anterior chamber or by the 
filling of the angle with herniated vitreous, the latter being an occasional 
complication after extraction of a cataract within the capsule 
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3 The importance of the choroidal vessels for maintenance of the 
intraocular pressure is shown by an experiment which nature occasion- 
ally performs In cases of nevus flammeus of the face associated with 
glaucoma (part of the Stuige-Weber syndrome) there is an increase 
in the intraocular pressure Before secondary changes due to the 
increased intraocular pressure have occurred, there are no pathologic 
changes in the angle of the anterior chamber, in the ciliary body or any- 
where in the eye except in the choroid Here, there occurs a thickening 
due to an angioma, consisting of dilated spaces with very thin walls, 
which are lined by endothelium and filled with blood The appearance 
IS that of a cavernous angioma In such cavernous spaces the constant 
volume of blood, which should not exceed that necessary to help main- 
tain the mtraoculai pressure, cannot properly be regulated, and the 
result IS an inciease in intraocular pressure 
Central Regulation — In 1938 I stated 

Nothing IS known of any center in the brain which controls the maintenance of 
intraocular pressure In spite of this, it is necessary to hold to the conviction 
that there is such a controlling center [It] would probably be located in 

the brain stem, in the graj matter surrounding the canal system, where 

so many of the centers for vegetative functions are located The considerations 
which lead me to assume the existence of such a center mainly are (1) the 

analogy with other vegetative functions which are knowm to be controlled by a 
center in the brain , (2) the inadequacy of the assumption that the action of purely 
physical forces alone and without regulation can explain the maintenance of such 
a physiologic constant as the normal intraocular pressure, and (3) the independence 
of the maintenance of the normal intraocular pressure from other bodily functions 

These considerations still hold good 

The Means of Conti ol — I have assumed, in analogy with other 
vegetative functions, that the means of control are hormonal and neural 
For control by means of any hormone derived from any gland of internal 
secretion, there is at present no evidence whatever There is evidence 
for control by means of nerves 

Neural Conti ol — I have said that the units in the effector organ for 
the maintenance of intraocular pressure are (1) the angle of the 
anterior chamber, (2) the ciliary body and (3) the blood vessels of the 
choroid These units receive their nerve supply from the parasym- 
pathetic ciliary ganglion, from which the short ciliary nerves leave as 
postganglionic fibers to enter the uvea Their preganglionic fibers are 
contained in the oculomotor nerve and originate in the small-celled 
Edinger-Westphal nucleus, in the midbram The postganglionic fibers 
terminate in the tissues of the angle of the anterior chamber, in the 
ciliary body and in the choroid and its vessels Convolutes of myelinated 
and nonmyelinated fibers are to be seen in the intervascular tissue of the 
choroid and the ciliary body It can be assumed that these nerve fibers 
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serve the regulation of the functions of the choroidal \essels, of the 
ciliaiy body and of the tissues of the angle of the chambei. According 
to Eislei/" the nerve supply of tlie choroid, including its vessels, is 
derived fiom the short ciliary nerves only 

The ciliary ganglion leceivcs also a sympathetic lOot, which enters 
into relation with the parasympathetic fibers from the ciliary ganglion. 
It IS possible that the eventual termination of the sympathetic fibers is 
as vasomotor fibers in the u^ ea Howevei , it is definitely established that 
vasodilator fibers for the eye run in the fifth nen'C, according to Abder- 
halden,= who cited the Iiteiaturc on this subject These fibers possibly 
run in the nasociliary neuc, vhich is a branch of the ophthalmic nerve, 
and from which a bianch joins the ciliaiy ganglion as a long root. 
While the character of the nerve fibers in the sympathetic root of the 
ciliary ganglion and that of the fibers in the root dciived from the 
nasocihaiy neive are not definitely established, the chaiacter of the 
fibers which leave the ciliary ganglion in the shoit ciliary nerve as 
postganglionic fibers, and -which originate in the cells of the ciliary 
ganglion, is definitely known They are cholmeigic and belong to the 
parasympathetic system This points to a parasympathetic contiol 
•of the functions of the choroid, of the ciliary body and of the angle of 
the anterior chamber, wuth its venous system It also points to a 
parasympathetic control of the intraocular pressure 

MEDIATION OF ACETYLCHOLINE AND EFFECT OF PHYSOSTIGMINE 

Further evidence that control of the intraocular pressure is by ilieans 
•of the cholinergic nerves of the parasympathetie system is given by the 
known action of physostigmine The original studies of Otto Loewi 
and the work of all the investigators who followed in his steps have 
established that nerve fibers exercise their influence on effector cells 
by means of chemical mediators It is known that the chemical mediator 
•of the postganglionic fibers of the parasympathetic system is acetyl- 
choline, which IS produced at the nerve endings and which acts on the 
•effector cells It is known that acetylcholine is quickly destroyed by 
the specific enzyme cholinesterase, present in the blood and tissues of 
the body, which splits it into choline and acetic acid The action of choline 
IS weak compared with that of acetylcholine Physostigmine in low 
concentration inactivates cholinesterase by combining with it, and 
in this manner permits the acetylcholine to act longer and more 
intensively 

la Eisler, P Die Anatomic des menschlichen Auges, in Schieck, F, and 
Bruckner, A Kurzes Handbuch der Ophthalmologic, Berlin, Julius Springer 
1930, vol 1, p 70 

2 Abderhalden, E Lehrbuch der physiologischen Chemie in dreissig Vor- 
lesungen, ed 1, Berlin, Urban & Schwarzenberg, 1925, vol 2, p 317 
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Although acetylcholine is quickly destroyed in the tissues, the pos- 
sibility of its being found within the eye has been thought of Velhagen ® 
demonstrated the “parasympathetic stuff” of Loewi, which is identical 
with acetylcholine, in the aqueous of certain animals Engelhart instilled 
physostigmine into the eye of rabbits to prevent the destruction by cho- 
linesterase of any acetylcholine present and then exposed the eyes to light 
for parasympathetic stimulation Under these conditions, he proved the 
presence of acetylcholine in the aqueous Bloomfield attempted to 
determine quantitatively the acetylcholine content of the aqueous of 
human eyes prepared according to the method applied by Engelhart to 
rabbit eyes He tested 10 eyes with various noninflammatory pathologic 
conditions, but without glaucoma The aqueous of each of the 10 eyes 
produced an inotropic depression of the heart beat In 8 of the experi- 
ments the intensity of this effect was approximately equal to that pro- 
duced on the same heart by a similar amount of acetylcholine in 
1 100,000,000 dilution In the remaining 2 essays the effect uas one 
which could be reproduced with known concentrations of acetylcholine 
of over 1 1,000,000 

These studies leave no doubt that stimulation of parasympathetic 
fibers of the eye leads to the production of acetylcholine m the eyes, which 
then overflows in the aqueous when its destruction is prevented by 
physostigmine 

In the early stages of chronic simple glaucoma, before any secondary 
organic changes have occurred in the eye, the intraocular pressure is 
increased at various times and is normal at others In the period of 
increased intraocular pressure, the instillation of physostigmine into the 
conjunctival sac lowers the intraocular pressure to normal With tlie 
known action of physostigmine, it is obvious that with inactivation of 
cholinesterase any acetylcholine present is permitted to act on the cells 
of the effectoi organ 

Here is definite evidence that the intraocular pressure is regulated 
by nerve impulses mediated by acetylcholine The question is Where 
do the nerve impulses originate^ Obviously, not in the nerve endings 
or m the nerve fibers, for nerve impulses originate only in nerve cells 
Do the nerve impulses for the regulation of intraocular pressure originate 
in the cells of the ciliary ganglion ^ Assuredly not ! It has been pointed 

3 Velhagen, K, Jr Zur Frage der vagotropen Substanzen im Auge, Arch 
f Augenh 105 573, 1932 

4 Engelhart, E Der humorale Wirkungsmechanismus der Oculomotonus- 
reizung. Arch f d ges Physiol 227 220, 1931 

5 Bloomfield, S Parasympathomimetic Effect of Aqueous Humor in Human 
Eyes With and Without Chronic Simple Glaucoma, Proc Soc Exper Biol & 
Med 60 293, 1945 
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out by Gaskell® that the penpheial ganglions of the autonomic neivous 
system, to which the cihaiy ganglion belongs, are inteimediary relay sta- 
tions, and purely distribute e in character They are definitely not 
regulative, but continue the propagation of impulses received from the 
preganglionic fibers These pi egangliomc fibers are contained in the 
third nerve and are derived from the cells of the Edingei -Westphal 
nucleus Impulses for the regulation of the intraocular pressure must, 
therefoie, originate in the cells of the Edingei -Westphal nucleus, or m 
some center in the biain close by which sends impulses to the cells of 
the nucleus 

It is appaient from this discussion that there is evidence of a cential 
legulation of the intraocular piessure and that such a regulation is 
effected by means of the parasympathetic fibers of the thud nerve, 
mediated by acetylcholine, mIiicIi acts on the cells and tissues of the 
efifector organ in the eye 

SUM^IARY 

I concene the mechanism foi maintenance of normal intraocular pres- 
sure to be as follows 

1 There is a unit mechanism consisting of an effector organ within 
the eye and a central control from a center m the brain mediated by 
means of cholinergic nerves of the parasympathetic nervous system 

2 Normal intraocular piessure is maintained within the containing 
sclerocorneal coat by means of a constant definite volume of aqueous in 
the chambers of the eye and of a constant definite volume of blood in 
the vessels of the choroid 

3 The effector organ for the maintenance of intraocular pressure 
consists of three units the tissues of the angle of the anterior chamber 
with Schlemm’s canal, the ciliary body and the vessels of the choroid 

4 The constant volume of aqueous is maintained by the activity of 
the ciliary body and that of the angle of the anterior chamber, with its 
venous system A primitive regulation is maintained m these tissues by 
means of a constellation of electrolytes These tissues form one arm of 
the effector organ 

5 The volume of blood in the vessels of the choroid is regulated by 
the walls of the vessels Here, also, a primitive regulation is maintained 
by means of electrolytes These vessels form the second arm of the 
effector organ 

6 The primitive peripheral regulation is not sufficient in the highly 
developed warm-blooded animal As m all vegetative functions m such 
animals, the primitive peripheral regulation is superseded by a central 
regulation 

6 GaskelJ, W H The Involuntary Nervous System, London, Longmans 
Green & Co, 1920 
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7 Central regulation is effected from a center in the brain, probably 
situated in the brain stem near or in the Edinger-Westpbal nucleus 

8 From this center, impulses are propagated by way of the pre- 
ganglionic fibers to the cells of the cihaiy ganglion Here they are redis- 
tributed and are propagated by means of the fibers of the short ciliary 
nerves to the tissues of the angle of the anterior chamber and its venous 
system, to the ciliary body and to the vessels of the choroid 

9 At their neive endings the impulses are mediated by means of 
acetylcholine, which acts on the cells and tissues of the three units of 
the effectoi organ 

HOW IS THE INTERMITTENT OR CONTINUOUS INCREASE 
IN INTRAOCULAR PRESSURE BROUGHT ABOUT ? 

With the understanding of the mechanisms for the maintenance of 
normal intraocular pressure, the chief problem can be attacked How is 
the mteimittent or continuous increase in intraocular pressure brought 
about ^ 

For the intraocular pressure to be continuously increased there must 
be an increase in the constant volume of the aqueous, or an increase in 
the constant volume of the blood in the vessels of the choroid, or an 
increase in both Such an increase can be conceived to be produced 
(1) by organic changes and (2) by functional means 

1 Organic changes can produce an increase in the constant volume 
of the aqueous by interfering with its outflow Such inteiference is 
produced by dislocation of the lens into the anterior chamber , by clotted 
blood or herniated vitreous filling the anterior chamber, by organic 
changes in the angle of the anterior chamber, such as follow obstruction 
of the central vein m some cases, by anterior synechias, such as occur 
in the later stages of glaucoma, by ins bombe and by a tumor or an 
exudate so situated as to obstruct the angle of the anterior chamber 

An increase in the constant volume of the blood in the choroidal 
vessels can be brought about by organic changes in the character of the 
vessels, such as an angiomatous malformation, or by any tumor, mass 
of blood or exudate which interferes with the outflow of blood from 
the choroidal vessels 

All these organic changes cause an increase in the intraocular pres- 
sure, which IS usually referred to as secondary glaucoma 

2 An increase in the constant volume of the aqueous by functional 
means, in the absence of any organic changes in the eye, can be con- 
ceived to be produced by an increase m the production of the aqueous 
or by a diminution in its outflow Such a change would mean a break- 
down m the primitive electrolytic regulation of the effector organ How- 
ever, such a functional change, while it may occur for a moment, calls 
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at once for a counterbalancing influence by the central regulation over 
the neural pathways and the chemical mediator acetylcholine In the 
presence of a normal central regulation, such a peiipheral functional 
change which would result m an intermittent oi a continuous increase 
m the intraocular pressure cannot be assumed 

Similarly, an inciease in the volume of blood in the vessels of the 
choroid due to a peripheral functional change cannot be assumed to 
result in an intermittent or a continuous inci ease in intraocular pressure 
as long as the central regulatory appaiatus is functionally intact 

Functional Change in Ccntial Regulation . — In the absence of any 
organic changes in the eye, and nith the units of the effector organ 
intact, an increase in intraocular piessure can be conceived as due to a 
functional change in regulation Such a change would mean that the 
chemical mediator acetylcholine, which exerts its influence on the cells of 
the effector organ, is not produced in the continuous amounts necessary 
to maintain the continuous normal intraocular pressure Instead, it 
would indicate that the production of acetylcholine is irregular, at times 
in normal amounts, at times in diminished amounts and at times in such 
small quantities that the intraocular pressure would remain continu- 
ously high 

Three possibilities present themselves 1 A functional change at the 
nerve endings, where the acetylcholine is produced This possibility is 
not acceptable, for any diminution in acetylcholine must at once call into 
activity the regulating center 2 A functional change in the ciliary 
ganglion This possibility, also, is not acceptable as long as the regulat- 
ing center is intact, for the ciliary ganglion is only a relay station for the 
impulses coming from the preganglionic fibers and the center of 
regulation 3 A functional change in the center of regulation This is an 
acceptable possibility and to my mind represents the one way m which 
a functional change in the central regulation can influence the peripheral 
effector organ Such a center can be conceived as undei going a func- 
tional change as a result of inherited characteristics, a herodoconstitu- 
tional deficiency This is m analogy with other functional constitutional 
deficiencies of centers in the central nervous system 

The manner in which such a functional change in the center of regu- 
lation causes an increase in the intraocular pressure can be conceived 
as follows Impulses from the eye reach the center, but the ability of the 
cells of the center to react to such impulses is diminished to a variable 
degree Fewer impulses leave the center to reach the terminal nerve 
endings within the eye The result is a diminution m the production 
of acetylcholine in the effector organ Such a diminution of impulses from 
the center may be more pronounced in the arm of the effector organ, 
which has to do with the maintenance of a constant volume of aqueous, 
namely, the ciliary body and the tissues of the angle of the anterior 
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chamber, with its venous system Or, the diminution of central impulses 
may be predominant in the choroidal vessels, which have to do with main- 
tenance of the constant volume of blood In the first case, the constant 
volume of aqueous is not regulated centially and is inci eased, in the 
second case, the constant volume of blood in the vessels of the choroid 
IS not regulated and is increased Or, all the effector units may receive 
a diminished number of impulses, and both the volume of aqueous and 
the volume of blood in the choroidal vessels are increased, and with 
this increase there is a corresponding increase in the intraocular 
pressure 

Several variations in increase m the intraocular pressure may be 
conceived 

1 There may be a slow and gradual reduction in the impulses from 
the regulating center, especially to units of the effector organ, which 
maintain the volume of the aqueous The result is a slow and gradual 
increase m the intraocular pressure, with an increase m the volume of 
the aqueous 

2 There may be a slow and gradual increase in the volume of the 
blood m the choroidal vessels, with a resulting giadual increase in the 
intraocular pressure 

3 With the slow and giadual increase m the intraocular pressure, 
there may be sudden temporary extreme reductions in, or perhaps even 
complete cessation of, central impulses The result is a sudden or sharp 
rise in the intraocular pressure Such a sudden rise is especially likely 
to occur when there is a sudden increase in the volume of blood in the 
choroidal vessels 

That there is an actual reduction in the production of acetylcholine 
m the eyes with glaucoma may be inferred from the work of Bloomfield ® 
The aqueous of 7 eyes with chronic simple glaucoma was tested in a 
manner similar to that used with the aqueous of the 10 nonglaucomatous 
eyes previously mentioned In no instance did a sample from these eyes 
produce a detectable parasympathicomimetic depression of the cardiac 
contraction Bloomfield concluded that, in contrast to the aqueous of 
nonglaucomatous eyes, no acetylcholine-hke substance is demonstrable 
in the aqueous of eyes with chronic simple glaucoma when tested by 
his method 

PATHOGENESIS OF GLAUCOMA 

With the theory advanced for the maintenance of normal intraocular 
pressure, I have attempted to explain the manner in which an increase 
in the intraocular pressure can be brought about Assuming the explana- 
tion to be acceptable, one may consider how the clinical forms of glau- 
coma fit it 
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CLASSIFICATION OF GLAUCOMA 

There are t\vo fundamental types of glaucoma 

1 Secondary glaucoma, in which the inciease in intraocular pressure 
IS due to organic changes which affect the units of the effector organ 
for the maintenance of intraocular piessure m the eye 

2 Primary glaucoma, m which the increase m the intraocular pres- 
sure IS purely functional m oiigin and is not due to any organic change 
m the eye Organic changes occur in the later stages and are the conse- 
•quences of the continuous increase in intiaocular pressure 

Piimaiy Glaucoma — Although a number of syndromes have been 
classified under this heading, there is in leality only one disease, pri- 
mary glaucoma Either the disease manifests itself by a slow, insidious 
increase m the intraocular pressure, and is then spoken of as chronic 
simple glaucoma, or its insidious course is interrupted by a sudden 
increase m the intraocular pressure, an acute attack, which, because 
the vessels of the eye are overfilled with blood, is spoken of as acute 
congestive glaucoma Such an acute attack is not a separate disease, but 
only an acute episode in the course of primary or chronic simple glau- 
coma The acute episodes are not severe at times , and, because of the 
milder manifestations of the individual symptoms, they aie spoken of as 
prodromal attacks, meaning that they fiequently precede a severe acute 
attack 

Primary glaucoma is thus one disease and manifests itself as 
(1) chronic simple glaucoma and (2) acute congestive glaucoma 

How does chronic simple glaucoma fit the explanation for the pro- 
duction of increased mtraoculai pressure which I have presented^ 

Chionic Simple Glaucoma — The symptoms of chronic simple glau- 
coma are well known and need not be reviewed here However, it is 
necessary to separate sharply the changes which are the consequences 
of the persistently high intraocular pressure fiom the symptoms which 
appear early m the course of the disease In the early stages, before 
secondary changes have occurred, there are no visible alterations in the 
eye, either m the anterior segment or m the optic disk , and the eye does 
not differ m appearance from the normal eye There are no subjective 
symptoms At this time the eye with chronic simple glaucoma differs 
from the normal eye, first, in the greater lability or instability of the 
intraocular pressure during the twenty-four hours of the day, even when 
the low readings are still within the normal limits , and, second, in the 
gradual increase of the intraocular pressure above that for the normal eye 
The course is somewhat as follows At about the age of 40, or 
shortly before, the intraocular pressure becomes more labile and shows 
greater variations Tests made at this time show greater variations in 
response than m a normal eye This lability or instability persists, and 
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within an indefinite period the intraocular pressure not only shows the 
greater variations but continues to be higher than that of the normal eye 
Again, in an indefinite period the intraocular pressure becomes still 
higher, and with this persisting secondary changes begin to appeal 

The absence of any organic changes m the eye m the early stages 
of this disease, and the whole course until secondary changes occur, 
leave no doubt that the disease is functional As the transition from the 
normal intraocular pressure to a persistently increased pressure is a 
gradual one, and as the earliest indication of the disease is a greater 
lability of the intraocular pressure, a number of tests hare been intro- 
duced which test tins lability Recently Bloomfield and Lambeit ‘ have 
developed a new test which seems to be an improvement over the older 
ones A sphygmomanometer cuff, which has been placed loosely about 
the patient’s neck, is inflated to a pressuie of 40 to 50 mm of mercury, 
while at the same time one of his hands is immersed over the wrist m 
ice water With this test, which they called a labiht}^ test, Bloomfield 
and Lambert found that noimal eyes leacted with an increase in the 
intraocular pressure of 1 to 9 mm of mercury The patients with the 
earliest stages of glaucoma reacted with an increase of 9 to 19 mm , and 
the patients with the more advanced disease, with an increase of 8 to 
30 mm 

Bloomfield and Lambert also investigated the effect of drugs on the 
response to their lability test One fact was brought out which is of 
great interest here They found that pilocarpine in clinical dosage appre- 
ciably reduced the abnormal lability of the intraoculai pressure in each 
of 13 eyes with chronic simple glaucoma on which operation had not 
been performed I pointed out the importance of this observation in the 
discussion following their presentation 

Pilocarpine is a cholinergic drug and is known to act on the effector 
cells innervated by postganglionic cholinergic nerve fibers The action 
IS a direct one and occurs after nerve section and complete nerve degen- 
eration The drug has an effect similar to the muscarinic action of 
acetylcholine The observation of Bloomfield and Lambert shows that 
pilocarpine administered to their patients with glaucoma acted on the cells 
of the effector organ for the maintenance of intraocular pressure in the 
same manner as does acetylcholine The inference is clear The effector 
organ is intact, for it responds to the action of pilocarpine, as it normally 
does to the action of acetylcholine It can be inferred, further, that in eyes 
with chronic simple glaucoma acetylcholine is not produced in sufficient 
amounts to act continuously on the effector organ Variations in the con- 
tinuous state of the intraocular pressure can be assumed to be due to 

7 Bloomfield, S, and Lambert, R K The Lability of Ocular Tension 
A Test to Determine Individual Variations, Arch Ophth 34 83 (Aug ) 1945 
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variations in the amount of acet34cholinG produced at the neive endings of 
the postganglionic fibers in the efiector organ 

Pumaiy Duiwhance m Chiomc Simple Glaucoma — In the second 
section of the paper, I have given the leasons that a piimary functional 
change m the postganglionic fibeis or in the cells of the ciliary ganglion 
cannot be accepted The only functional change which can be assumed 
IS in the origin of the impulses in the legulating center m the brain 
I come, then, to the necessaiy conclusion that the piimary disturbance 
m chronic simple oi piimary glaucoma is a persistent functional defi- 
ciency in the cential icgulation for maintenance of the intraocular 
pressure, and that this functional deficiency is in the centei in the biain 
from which the regulating impulses emanate 

There are no known etiologic factois but heredity which can be 
held responsible for such a deficiency m the cential regulation for 
maintenance of the intraocular pressuie I have already discussed this 
in my previous publication 

As in my publication of 1938, I come to the following conclusion as 
to the nature of chronic simple or primary glaucoma 

The disease is a heredoconstitutional one, affecting the mechanism 
for the maintenance of normal intiaocular pressuie In ceitam persons, 
as a result of an inherited defect, this mechanism is constitutionally 
inferioi This constitutional inferioiity is already inherent in the 
germ plasm and is the cause of the comparatively shorter period of 
normal activity of the mechanism In advancing life m most cases of 
glaucoma, or m early life in the raie cases of juvenile glaucoma, the 
mechanism loses its normal stability and is at first able to maintain 
normal intraoculai pressure only in an incomplete manner This is 
shown by the greater diurnal vaiiations m the intiaocular pressure 
and by the abnormal responses to tests Giadually the inability to 
maintain normal intraocular pressuie inci eases until it cannot be main- 
tained at all There is a functional change in the central legulation, by 
inference situated where the impulses for maintaining the normal intra- 
ocular pressure originate — in the center in the biain I have said that 
the center of regulation is situated m oi near the Edinger-Westphal 
nucleus I am inclined to the assumption that the center is situated in 
this nucleus Each half of such a bilateral paired center is subject to 
the same heredoconstitutional defects as the other half, but not neces- 
sarily to the same or to an equal degree A bilateral paired center so 
situated explains certain variations m the course of primary glaucoma* 
(1) the difference in time of onset of the disease in the two eyes, (2) 
any difference in the tempo of progress of the disease in the two eyes * 
(3) the onset of an acute attack in the course of the disease m one eye 
only, or first m one eye and later in the other 
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VaitaHons in the Chmccd Pictwe of Chi onto Simple Glaucoma) 
With the theory thus elaborated, there fit in certain variations in the 
clinical picture of chronic simple glaucoma Usually in this disease it 
IS found that the lens-iris diaphragm is pushed forward, with consequent 
diminution in the depth of the anterior chamber In many cases, 
however, the anterior chamber is of normal depth, and ophthalmologists 
since Raeder frequently make the distinction between glaucoma with a 
shallow chamber and glaucoma with a deep chamber Such a variation 
may be explained as follows 

The deficiency in the center of regulation causes a reduction m the 
number of regulating impulses to reach the units of the effective organ 
which maintain, respectively, the constant volume of the aqueous and 
the constant volume of blood in the choroidal vessels The units form 
two distinct arms of the effector organ With the deficiency in the 
center of regulation, lack of sufficient impulses must be assumed to 
affect both arms of the effector organ But it is also conceivable that 
the lack of legulatuig impulses affects predominantly one or the other 
When the units for maintaining the constant volume of the aqueous 
are predominantly affected, there will be predominantly an increase 
in the constant volume of the aqueous The aqueous fills the chambers 
equally, and the anterior chamber remains normally deep 

When the lack of regulating impulses affects predominantly the unit 
of the effector organ for maintaining the constant volume of blood m 
the choroidal vessels, an increase in the intraocular pressuie is pre- 
dominantly due to the increase in the constant Amlume of the blood in 
the choroidal vessels The result is a swelling of the choroid sufficient 
to push the vitreous and the lens-iris diaphragm forward, and the 
anterior chamber becomes shallow As cases of glaucoma with a shallow 
chamber predominate over those with a normal or deep chamber, I 
assume that m most cases the constant volume of blood in the choroidal 
vessels is predominantly affected This is perhaps borne out by the 
lability test of Bloomfield and Lambert It will be recalled that this 
test consists of two parts (1) immersion of the hand and wrist in ice 
water, causing a reflex increase in blood pressuie, which drives an 
additional slight amount of blood into the vessels of the eye, and (2) 
constriction of the veins of the neck, which obstructs the outflow of blood 
from the vessels of the eye The test is thus primarily a test to determine 
whether the eye will counteract an attempt to increase the constant 
volume of blood in the vessels of the choroid 

Acute Congestive Glaucoma — An attack of acute congestive glau- 
coma IS accompanied with (1) severe pain in the eye and m the head, 
usually in the distribution of the ophthalmic branch of the fifth nerve, 
(2) sudden reduction in vision, (3) ciliary injection, a cloudy cornea, 
a shallow anterior chamber, an immobile, dilated and frequently irregular 
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pupil and a plasmoid aqueous, and (4) a sudden rise in the intraocular 
pressure, which may leach 90 mm oi moie There is no doubt that all 
the ocular symptoms are due to the sudden increase in intraocular pi es- 
sure, which causes a sudden tenseness and stretching of the corneoscleral 
coat and a sudden mteiference with the circulating blood in the vessels 
of the e}e It is the suddenness of the mciease in the intiaocular pres- 
sure that is impoitant This is the primaiy change, and it is necessary 
therefore, to explain this sudden inciease 

It should be remembeied that a sudden attack of acute congestive 
glaucoma is not a disease in itself, but that it is an acute episode in the 
course of chronic primaiy glaucoma Whenever it occurs, even as the 
first indication of glaucoma, chronic piimaiy glaucoma has aheady 
existed for some time The same statement holds tiiie for the milder 
prodiomal attacks The deficiency of the cential regulation has ahead) 
existed foi some time The assumption is therefore justified (1) that 
there occurs a sudden tempoiary reduction m, or perhaps even cessation 
of, the impulses fiom the central regulation and (2) that, as a lesult, 
it is the constant volume of blood m the vessels of the choioid that is 
more markedly and more quickly alTected The sudden pronounced 
increase in the volume of the choroidal vessel results m the sudden 
pronounced increase m the intiaoculai pressuie, which is the cause of 
of the symptoms enumerated in the piecedmg paragraph 

That such a sudden i eduction in the regulating impulses is not perma- 
nent is shown by the fact that an acute attack at times subsides by itself 
and by the fact that physostigimine at times produces a reduction of 
the acute attack 

SECONDARY GLAUCOMA 

It IS not necessary to review here the nature of secondary glaucoma 
This IS clear from the definition given eailier in the paper In every 
case of secondary glaucoma there are organic changes Within the eye 
which interfere with the functions of the units of the effector organ 
(1) with the outflow of aqueous through the angle of the anterior 
chamber and its venous system, (2) with the circulation of the aqueous 
from the posterior to the anterior chamber and (3) with the maintenance 
of the constant volume of blood in the vessels of the choroid 

I have already mentioned the glaucoma which occurs with a nevus 
flammeus of the face, part of the Sturge-Weber syndrome This form 
of secondary glaucoma is of great importance theoretically The course 
of the disease imitates that of chronic simple glaucoma Yet it is 
known that the glaucoma associated with this syndrome is secondary 
to an angioma of the choroid, evidence of the impoitance of the constant 
volume of blood in the vessels of the choroid 
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CONCIUSION 

With the understanding of the maintenance of normal intraocular 
pressure as outlined, the nature of primary glaucoma is conceived of 
as follows 

1 It IS a heredoconstitutional functional disease, involving primarily 
the function of central regulation of the intraocular pressure 

2 In some persons, as a result of inherited influences, at about 
middle age or earlier the central regulation becomes unstable Impulses 
from the center reach the effector organ in the eye in normal numbers 
at times and in smaller numbers at others 

3 As a result, the chemical mediator acetylcholine is produced in an 
irregular manner at the nerve endnigs in the effector organ, and the 
action of this organ is irregular The intraocular pressure is normal at 
times and high at others 

4 The normal intraocular pressure is maintained by the constant 
volume of the aqueous m the chambers of the eye and by the constant 
volume of blood in the choroidal \essels These constant volumes are 
maintained by the activity of the units of the effector organ m the eye 

5 The effector organ for maintenance of the normal intraocular 
pressure consists of three units the ciliary body and the angle of the 
anterior chamber with its venous system, which maintain the constant 
volume of aqueous, and the choroidal vessels, which maintain a constant 
volume of blood in the choioid 

6 When insufficient impulses fiom the central regulation reach the 
units of the effector organ, either the constant volume of the aqueous is 
increased or the constant volume of the blood in the choroidal vessels 
is increased, or both are increased The result is glaucoma with a 
normal anterior chamber when the increase m the volume of tlie aqueous 
predominates, or glaucoma with a shallow chamber when an increase 
in the constant volume of blood in the choroidal vessels predominates 

7 Primary glaucoma is one disease only It either manifests itself 
by an insidious onset and a slowly progressive course — chronic simple 
glaucoma — or the course is at times interrupted by a sudden, intense 
increase in the intraocular pressure, which produces severe symptoms, 
eharacterized as acute congestive glaucoma, or milder symptoms, charac- 
terized as a prodromal attack of acute glaucoma 

8 Secondary glaucoma is the increase m intraocular pressure which 
results when the outflow of aqueous from the chambers of the eye or 
the constant volume of hlood m the vessels of the choroid is interfered 
with by organic changes within the eye 

239 Central Park West (24) 



CONTACT LENSES FOR CORRECTION OF MYOPIA COMPLICATED 
BY LESIONS OF THE RETINA AND CHOROID 


PAUL TOWER, MD 
LOS ANGELES 

T he advantage derived from the use of contact lenses for 
the correction of refractive defects of the eye, as well as their value 
in tile compensation of certain pathologic conditions of the cornea, has 
heen extensively discussed in the literature Rugg-Gunn ^ described the 
improvement in visual acuity obtained with contact lenses in diffeient 
types of ametropia, O’Rourke" and Sitchevska^ reported on the optical 
correction of keratoconus by means of contact glasses, and Cogan ^ 
demonstrated their value in cases of bullous keratitis But little experi- 
ence seems as yet to exist concerning the indication of contact lenses for 
compensation of visual impairment due to myopia concomitant with 
degenerative processes in the fundus of the eye As far as could be 
ascertained, such a use of contact lenses has been reported only by 
Mihalyhegyi,® who m a series of 7 cases found contact lenses to be 
superior to conventional spectacles m the correction of the refractive 
error, as well as in the resulting visual acuity 

It is obvious that contact glasses are unable to improve degenerative 
conditions in the fundus of the eye However, they are effective in 
the correction of faulty refraction, and increase the visual perception 
in myopic patients to a considerable degree This fact is especially 
gratifying in cases in which myopia coincides with extensive pathologic 
changes in the fundus 

The beneficial effect of contact lenses will be appreciated when their 
specific advantages are clearly understood With spectacles, the fixed 

1 Rugg-Gunn, A Contact Glasses for Ametropia, Lancet 2 1067 (Nov IS) 

1930 

2 O’Rourke, D H Optical Correction of Conical Cornea with Contact 
Glasses, Am J Ophth 12 187 (March) 1929 

3 Sitchevska, O Contact Glasses m Keratoconus and in Ametropia, Am J 
Ophth 15 1028 (Nov) 1932 

4 Cogan, G Bullous Keratitis, Arch Ophth 25 941 (June) 1941 
5 Mihalyhegyi, G Improvement of Visual Acuity with Contact Glasses in 
the Presence of Lesions of the Retina and Choroid, Klin Monatsbl f Augenh 
108 200 (March-April) 1942 
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lens and the movable eyeball are combined into a heterogenous optical 
system This discrepancy, as Duke-Eldei " pointed out, is apt to pro- 
duce a gieat number of visual disturbances The retinal image may 
undergo variations as to size, marginal changes m power are apt to 
produce distortions, oblique rays are not sharply focused on tlie retina 
but, rather, spread over a more or less diffuse area Moreover, there 

Table I — Siae of Retinal Image Depending on the Use of Contact Lenses 

Diopter strength of lens —20 —10 —0 —2 0“ +2 *^0 -*-30 

Si 2 e of retinal image 1 i5j 1 19 1 30 3 03 3 00 0 97 0 02 0 SOS 

* 0 represents ametropn, ^Mth the of the retinal image indicated nt 3 
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Fig 1 Size of retinal image, depending on the use of contact lenses 

♦ 

may occur changes in perspective, chromatic aberrations and i eductions 
in the field of vision Occasionally, the use of spectacles may, further- 
more, produce imbalance of the ocular muscles 

When contact glasses are prescribed, many of these disturbances 
will disappear As the lenses aie worn on the eyeball m apposition to 
the cornea, the distance between the lens and the eye is reduced to a 
minimum The contact lens is centered in front of the pupil and moves 
in coordination with the eyeball, thus eliminating distortion, increasing 
the field of vision and preventing aberrations The resulting gain in 
visual acuity assumes great importance, especially when myopia is com- 

6 Duke-Elder, S Practice of Refraction, ed 3, Philadelphia, P Blakiston’s 
Son & Co , 1938, p 337 
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plicated by a pathologic condition of the fundus Even in those cases 
in which through correction with conventional glasses only a slight 
improvement of vision can be achieved, contact lenses may lead to a 
noticeable increase m the accuracy of optical peiception and affoid the 
patient great relief 

The closer a concave lens can be brought to the eye, the larger is the 
resulting image Thus, the greatest improvement m vision will be 


Table 2 — Data on Tzvelve Cases of Myopia Concomitant with Lesions of the 
Fundus in Which Contact Lenses Wcie Fitted 


Case 

Age, 

Tr 

Pathologic Condition 
of Fundus 


Vision 

vith 

Glasses 

Vision 

vlth Contact 
Lenses 

Wearing 

Time, 

Hr 

1 

17 

Choroiditis (congenital sjphilis) 

O D 6/200 

0 S counting of 
fingers at 2 ft 

0 D 
0 S 

20/40— 

20/100 

7 

2 

24 

0 D Ectinochoroiditis 

0 S Injury loss of eje 

0 D 

20/200 

0 D 

20/30 

12 

3 

IG 

Destruction of choroidal and rot 
inal tissues, peripapillary atrophj 

0 D 20/40 

O S counting of 
fingers at 1 ft 

0 D 
0 S 

20/30 

20/200 

8 

4 , 

35 

Retinitis pigmentosa 

0 D 
0 S 

20/60 

20/200 

0 D 
0 S 

20/40 

20/70 

3 

6 

41 

Small ivhito choroidal patch near 
macula with pigmentarj deposits 

0 D 
0 S 

20/40— 

20/40— 

0 D 
0 S 

20/20— 

20/20— 

5 

6 

31 

Choroiditis with extreme thinning 
of retina 

0 D 
0. S 

20/C0- 

20/00— 

0 D 
0 S 

20/50 

20/50 

8 

7 

27 

Grayish spots in macular areas 

0 D 
0 S 

20/40— 

20/40— 

0 D 
0 S 

20/20— 

20/20 

5 

8 

33 

Choroiditis with heavy pigmenta 
tlon and atrophic areas 

O D 
0 S 

20/50— 

20/50 ’ 

0 D 
0 S 

20/30 

20/30 

7 

9 

32 

Atrophic patches of retina and 
choroid with pigmentation 

0 D 
O S 

20/70 

20/70 

0 D 
0 S 

20/30 

20/30 

4 

10 

21 

0 D Diffuse choroiditis 

0 S Normal 

O D 
O S 

20/70— 

20/20— 

0 D 
0 S 

20/50 

20/20+ 

10 

11 

22 

Small Mhitish yellow spots (Tay’s 
choroiditis) 

0 D 
O S 

20/30 

20/30 

0 D 
0 S 

20/20 

20/20 

9 

12 

24 

Choroiditis with atrophic areas 
around disks 

0 D 
0 S 

20/30- 

20/40— 

0 D 
0 S 

20/20— 

20/30 

8 


obtained when the lens is placed in almost physical contact with the 
cornea On the basis of mathematical calculations, the increase in 
the size of the retinal image is approximately 20 per cent in the case 
of a — 10 D lens In carefully selected cases of near sightedness, 
therefore, patients will experience a considerable gam m visual acuity 
through the use of contact lenses 

In spite of all these objective advantages, the subjective element 
of the patient’s psychology cannot be excluded The prescription of 
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contact lenses will prove successful only if the patient fully realizes that 
in his particular case the wearing of such glasses is indispensable for 
obtaining adequate vision My expeiience confirms the opinion of 
Tiller ^ that for the patient the strong stimulus of poor vision is needed 
as a compelling incentive to induce him to use contact lenses, and to 
wear them piogressively oftener and over a more extended period of 
time 

The present study is based on a series of 30 cases of myopia in which 
the patients were fitted with contact lenses While in 18 of these cases 
there occurred only minor changes of the fundus, in 12 the eyeground 
presented evidence of a serious pathologic process Visual acuity 
increased in all 30 cases, but the improvement was most pronounced 
in the cases with advanced degeneration of the fundus of the eye 
The wearing time varied between a minimum of three hours and a 
maximum of twelve hours daily and amounted to an average of seven 
hours There was no complaint of discomfort resulting from the use 
of contact lenses, but in a number of cases cloudiness and visual dis- 
turbances developed after varying periods of time, necessitating removal 
of the lenses Some patients, however, were able to reinsert the lenses 
after thirty minutes to one hour and again obtain clear vision 

The nature and concentration of the “buffer solution” may have a 
certain influence on the patient’s tolerance of the contact lens But m 
at least 6 cases it was noted that the properties of the fluid were of no 
importance, and 1 patient, who wears his lenses for twelve hours every 
day, even uses plain water and asserts that it causes less disturbance 
and no irritation 

Thier^ has shown in interesting experiments that whenever the 
contact lens does not fit too tightly the liquid is replaced by lacrimal 
secretion within fifteen or twenty minutes It would seem, therefore, 
that the quality of the fluid used is of importance only m those cases 
in which the lens fits tightly over the eyeball and the lacrimal circulation 
cannot replace the solution quickly 

In the following section, 4 characteristic cases are desciibed in 
which contact lenses led to improvement of vision in patients with 
degenerative conditions of the fundus of the eye, concomitant in every 
instance with myopia The pathologic conditions included retinosis,. 
^ choroiditis, retinitis pigmentosa and Jensen’s retinitis (retinochoroiditis- 
]uxtapapillaris) In each of these cases all refracting media were 
clear and neither palpebral nor corneal lesions were encountered, m 
some instances opacities were present in the vitreous 

7 Thier, P F X, in Ridley, F, and Sorsby, A Modern Trends in Ophthal- 
mology, New York, Paul B Hoeber, Inc, 1940, p 308 
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REPORT OF FOUR CASES 

Case 1 — M D , a girl aged 17, had congenital syphilis, which persisted in spite 
of active treatment over an extended period The last Wassermann reaction of the 
blood was 3 plus 

Examination of tlie right eye with a —1175 D sphere revealed vision of 
5/200, vision m the left eye with a —12 00 D sphere permitted counting of fingers 
at a distance of about 2 feet (60 cm ) 



Fig 2 (case 1) — Photograph of the left fundus, showing choroiditis concomitant 
with retinosis and pigmentation 



Fig 3 (case 2) — Photograph of the right fundus In the neighborhood of the 
macula, choroid, as well as retina, has been absorbed , a broad staphyloma separates 
the optic nerve from the retina. 

Ophthalmoscopic studies demonstrated numerous floating opacities in the vitreous 
of both eyes In the left eye choroiditis was encountered, coinciding with retinitis 
pigmentosa As the retina was greatly thinned out, the choroidal landmarks had 
become clearly visible Examination of the right eye led to similar findings 

Contact lenses were prescribed, and the patient is gradually becoming accustomed 
to their use At present, she is able to wear them for a period of seven hours daily 
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With contact glasses, vision has improved to 20/40 — in the right eye and to 20/100 
in the left eye 

Case 2— G G, a man aged 24, one year previously had lost the left eje as 
the result of injury The best ccrrection for the remaining (right) eye, of —1400 
sph C — 1 00 D cyl , axis 180, gave vision of 20/200 

Inspection of the fundus of the eye revealed pronounced myopic changes In its 
temporal portion, the optic nerve had become separated from the retina by a broad 
staphyloma In the neighborhood of the macula appeared areas in which the choroid, 
as well as the retina, had deteriorated and the sclera was clearly visible Throughout 
the entire fundus, the retina was rarefied and thinned to such an extent that the 
choroidal landmarks were pronounced 

A contact lens was prescribed, and the patient is able to wear it without any 
discomfort throughout the day His vision has improved to 20/30 This improve- 
ment removed the obstacle of reduced eyesight and allowed the patient to return to 
his former work as a mechanic 



Fig 4 (case 3) —A, photograph of the right fundus, showing complete destruc- 
tion of the choroid in the region of the macula and m another area just nasal to 
the disk, B, photograph of the left fundus, show'ing areas of degeneration of the 
retina and choroid 

Case 3 — R B , a youth aged 16, had vision of 20/40 in the right eye with a 
correction of —7 00 D sph C — 2 25 D cj 1 , axis 180 , vision in the left eve with a 
—7 00 D sphere permitted counting of fingers at a distance of 1 foot (30 cm ) 

In the right eye (fig 4 A) an area of destruction of choroidal and retinal tissue 
and of pigmentation was present on the nasal side, starting from the optic disk 
Around the papilla atrophy was clearly evident Rarefaction of the retina had 
progressed to such a point that the choroidal landmarks had become visible The 
region of the macula was marked by complete destruction of the choroid and was 
patterned with deposits of pigment In the left eye (fig 4 R) the degenerative 
condition of the retina, accompan.ed with heavy pigmentation, w'as clearly evident 
An area of choroidal atrophy appeared below the disk in the nasal direction 

Contact lenses were prescnbea, which the patient is wearing daily for a period 
of at least eight hours With these glasses vision has improved to 20/30 in the 
right eye and to 20/200 in the left eye 
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Case 4 — J- K, s woman aged 35, had vision of 20/50 in the right eye with 
a correction of —0 50 D sph C — 2 75 D cyl , axis 180, and of 20/200 in the left 
eye with correction of — 0 50 D sph ^ — 3 00 D cyl , axis 175 The fields were 
uniformly contracted The patient had had night blindness since early childhood 
Examination of the fundus revealed retinitis pigmentosa in both eyes, the 
appearance of the right eye differed little from that of the left There appeared 
all the characteristics of progressAC pigmentarj’- degeneration of the retina At the 
periphery, patches of irregularly shaped black pigment were observed, together with 
atrophic discoloration of the optic ner\e, and thinning of the retinal vessels to such 
a degree that they were barely visible 

Contact lenses were presciibed, and the patient was obseived during one year 
Vision was improved to 20/40 in the right eye and to 20/70 in the left eye With 
these lenses she w'as able to see many more details, although repeated tests failed 
to demonstrate any extension of the limited field of vision At first, the resulting 
correction was insufficient to overcome the disinclination of this nervous patient to 



Fig 5 (case 4) — Photograph ol the right fundus, showing retinitis pigmentosa 


wear contact glasses for extended periods She is, however, slowdy improving in 
this respect, and is receiving increasingly greater benefit from her contact lenses 


CONCLUSIONS 

Even though contact lenses cannot remedy existing pathologic 
changes in the fundus, their use m cases in which this condition compli- 
cates myopia has led to promising results Impro^ement of vision was 
obtained in each case of the series reported here 

From experience in the present cases, success would seem to depend 
on two definite prerequisites — the one objective and the other psycho- 
logic First, contact lenses, in order to be tolerated by the patient, 
must produce considerably greater correction of visual disturbances 
than spectacles, second, the patient must be willing to undergo a 
period of trial and accommodation to the new glasses Only if these two 
conditions are fulfilled will the prescription of contact lenses prove to 
be entirely satisfactory 
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SUMMARY 

Contact lenses were prescribed m 30 cases of myopia concomitant 
with degenerative conditions of the fundus of the eye The data on 
12 cases, presenting more pronounced pathologic changes are presented, 
4 of which are described in detail 

In each case, vision was greatly improved as to clarity and detail 
of objects perceived 

Contact glasses were well tolerated by all patients, however, in 
most cases the ease with which they were toleiated was directly related 
to the benefit which they afforded 

The reasons for the improvement of vision through the use of contact 
lenses in selected cases of myopia aie discussed 

In selected cases, contact lenses are superior to spectacles in the cor- 
rection of deficient vision due to mvopia concomitant with a pathologic 
condition of the fundus 
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RECENT ADVANCES IN THE PHYSIOLOGY OF VISION 

To the Edito) — In an article entitled “Recent Advances in the 
Physiology of Vision — Part II,” published in the Biihsh Medical Journal 
(1:913-916 [June 28] 1947), the authoi, H Hartridge, piotests 
against ihe continued acceptance of the so-called tnchiomatic theory of 
coloi vision, first postulated by Thomas Young The value of his leport 
to the ophthalmologist, however, will probably he in the informatiorii 
concerning recent reseaiches on coloi vision rathei than in the argu- 
ments for or against any one type of coloi theoiy Hartridge believes 
that the results of more critical methods of lesearch demand that the 
thiee leceptor form of theory be abandoned in favor of some poly- 
chromatic form Special refeience is made to Granit’s woik, reviewed 
by the author in Part I of this report (Bnt Mil: 637-639 [April 27] 
1946), 111 which a microelectrode technic was applied to individual nerve 
fibers of the retina of many mammals to determine spectral response 
curves Granit observed as many as seven response curves m the frog 
and four in the cat The seven “modulators” observed m the frog fall 
into three mam groups, corresponding with red, green and blue light 
Hartridge believes this gioupmg may explain in part why vision has 
so long been thought to be trichromatic 

Stimulated by Granit’s work, Hartridge attempted a miciostimula- 
tion of the human retina by utilizing “tenuous beams of light” sufficiently 
narrow to subtend at the eye an angle of only 8 seconds of arc and to 
form on the retina, he claims, geometric images equal to one-fifth cone 
unit (One “cone unit,” according to Hartridge, subtends an angle at 
the observer’s eye of 41 236 seconds of arc ) Employing a finely 
adjustable fixation light, the geometric image of which equaled less than 
one-tenth cone unit, he found that the fixation point for maximal response 
to different spectral rays was not the same In all, seven diffeient 
fixation points weie located, namely, those for red, orange, yellow, 
green, blue-green, greenish blue and blue As determined on three 
occasions, the mean values of these locations varied by less than one- 
fourth cone unit However, a beam of white light remained white in 
appearance wherever it was situated on the retina This work, as well 
as Granit’s, suggests that there are at least seven individual receptors 
To be fully understood and appreciated, the details of the retinal micro- 
stimulation technic must be read in Hartridge’s longer report ( Phil Tr 
Roy Soc , Londoiij s B 232: 519-671 [May] 1947) Questions will arise 
in the reader’s mind as to the possibility of such a minute control of fixa- , 
tion, especially in the light of the unsteadiness of the eye’s fixation found 
by Adler and Fliegelman (Influence of Fixation on Visual Acuity, Arch 
Ophth 12:475-483 [Oct] 1934) Results are given only for Hart- 
ridge’s left eye I have not been able to find any statement that other ' 
observers were used 
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Haitndge amplifies his thesis with argument^ drawn from other 
fields of color response In section II he discusses coloi mixture experi- 
ments and contends that the reduction of satuiation undergone by mixed 
colors as compaied with the matching monochromatic color and the 
resultant need to employ negative values to procuic a perfect match 
suggest that color vision is polychiomatic (as opposed to trichromatic) 
As he develops the situation, components of seven spectial colors arc 
lequired to match perfectly the extreme red, the yellow', the blue-green 
and the extreme violet of the spectrum, taken as examples In section III 
he considers briefly the various types of color blindness, all of which, 
he believes, cannot be explained by the partial or complete dcficienc> of 
a single sensation mediated by one of thiee receptors In this connec- 
tion, he does not discuss Wright’s alternative suggestions foi explaining 
these situations on a trichiomatic basis (Wiight, W D Rescaiches 
on Normal and Defective Colour Vision, London, Henry Kimpton, 1946, 
pp 352-354) Section IV deals with the inconstancy of the receptor 
curves determined w'lth foveal and extrafoveal stimuli and with subjects 
having certain color deficiencies, and section V, w'lth data on hue dis- 
crimination It IS unfortunate that in this section he illnstiates 
his arguments with a hue discrimination cun'e for “one subject with 
normal colour vision,” since this cun e depai ts markedly from the careful 
determinations of other investigators, including the lecent work of 
Wright and Pitt To explain the troughs and peaks found m this hue 
discrimination curve, Hartridge concludes that color vision must be 
mediated by not less than five types of receptor This conclusion is at 
variance with that of Wright (Researches on Normal and Defective 
Colour Vision, London, Henry Kimpton, 1946, p 172 and Pitt {Pioc 
Roy Soc , London, sB 132* 113-115, 1944), w'ho find the trichromatic 
theory adequate to explain the shape of the hue discrimination cun'e 
Sections VI and VII are devoted to the difficult}' m explaining, on a 
trichromatic basis, the changes m hue undergone by colors (a) by 
reduction of visual angle, (b) by reduction of illumination and (c) by the 
use of peripheral vision These changes, he believes, could be explained 
by assuming that foveal vision is mediated by at least foui receptors 
red, orange, blue-green and greenish blue — the addition of yellow and 
blue receptors constituting full color vision m the parafoveal region — 
and, m order to explain the invariable appearance of white as white, by 
assuming that these receptors are present m complementary pairs The 
dropping out of complementary receptors in pairs w'ould, then, account 
for the changes m hue observed Since, however, the changes m hue 
experienced under the conditions noted by Hartridge are markedly 
dependent on the brightness ratio between color and its surround, the 
argument here is not entirely convincing This is the case also ’in a 
later correspondence item by Hartridge {But M J 2 69 [July 12] 
1947), m which he states that if small test objects of bright red, bright 
green and lemon yellow are placed on a black background and viewed 
at a distance, the yellow is seen as pale gray or W'hite, while the red 
and green retain their color This phenomenon, he claims, argues against 
^ the trichromatic theory, w'hich explains yellow as a mixture of red and 
green Experiments of this type also, how'ever, yield results which 
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depend on the biightness latio between coloi and background, as well 
as on the chroma of the colors compared When, foi example, Munsell 
pigments of equal chioma and value aie placed on a gray suiiound of 
the same value and viewed at a distance, the order of disappeai ance 
of red, yellow and gieen is by no means the Older found by Haiti idge 
The physiology of vision is a difficult and ' controversial subject 
Hartridge’s article is challenging and will serve to aiouse contioversy 
This, no doubt, was part of his intention 

Gertrude Rand, Pii D , New York 
Institute of Ophthalmology, College of Physicians and Surgeons 



News and Notes 

Edited by Dr W L Benedict 
GENERAL NEWS 

National Study of Congenital Malformations and Maternal Infec- 
tion. — In an eftort to collect moie precise data on the relations between 
certain maternal infections and congenital malformations, a nationwide 
study IS being sponsored by the American Academy of .Pediatrics and 
the National Society for the Prevention of Blindness, Inc Ques- 
tionnanes are being sent to obstetiicians, ophtlialmologisls and pedia- 
tricians, seeking the repoiting of cases of iiibella m expectant mothers 
and of children with congenital defects that might be attiibuted to other 
infections in the expectant mother, such as measles, chickenpox mumps 
and influenza 

Although an association has been established between the occurrence 
of rubella early in pregnancy and certain congenital defects in the off- 
spring, information is lacking as to the frequenej w'lth wdiich this 
happens and as to the possible influence of other communicable diseases 
that might have been contracted by the expectant mother 

Data will be studied by the following committee Herbert C Miller, 
M D , Kansas City, Kan , Stewart Clifford, M D , and Clement A 
Smith, MD, both of Boston, Josef Warkany, MD, of Cincinnati, 
James Wilson, M D , of Ann Aibor, Mich , and Herman Yannet, M D , 
of Southbury, Conn Physicians knowing of cases are urged to register 
them with Dr Miller, chairman of the committee 

SOCIETY NEWS 

Ohio State Optometnc Association — On Wednesday afternoon and 
evening, November 5, the Dayton Safety Council of the Chamber of 
Commerce and zone 9, Ohio State Optometnc Association, are cospon- 
soring a familiarization “Seminar on Industrial and Occupational Vision,” 
to be held at the Van Cleve Hotel, Dayton, Ohio All members of the 
ophthalmologic professions are cordially invited to attend The seminar 
will start at 2 30 p ni , with the program as follows 

2 30 p m Introduction Occupational Vision, Dr F E Billette, president, 

zone 9, Dr R N Roth, seminar chairman 

3 00 p m Proneness to Accidents and the Employee’s Vision, N C Kephant, 

Ph D , La ’Fayette, Ind 

3 30 p m Industry and Seeing— One Aspect of Occupational Seeing, Joseph 

H Tiffin, Ph D , La Fayette, Ind 

4 00 p m The Nurse m the Industrial Vision Program, Mrs Hazel H 

Leedke, R N , Kaukauna, Wis 

4 30 p m A Testing_and Training Program Utilizing Visual Classification, 

Correction and Placement of Employees, Mr Dave Ekberg, 

Dayton, Ohio 
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5 00 p m Aspects of a Plant Safety Goggle Program, Mr Bill Carroll, 
Columbus, Ohio 

7 00 p m Dinner, to be followed by round table discussion and question 
and answer period 

The registration fee is $5 per person, including cost of dinner Reser- 
vations may be made with Dr R N Roth, 2324 Salem Avenue, Dayton, 
Ohio 

German Ophthalmological Society of Heidelberg — The German 
Ophthalmological Society of Heidelberg is making preparations for 
resuming its meetings m Heidelberg in 1948, the last meeting having 
taken place in Dresden in 1940 

The society has published in the past seven years the following three 
books von Tschermak-Seysenegg, A Einfuhrung in die physiologische 
Optik, 1942, Velhagen, K * Sehorgan und mnere Sekretion, 1943, and 
Lauber, H Das Gesichtsfeld, 1944. 

Further information can be obtained from Dr E Engelking, Uni- 
versitats-Augenklmik, Heidelberg, Germany 



Abstracts from Current Literature 

Edited by Dr William ^entmayer 


General Diseases 

The Syndrome Known as '‘Reiter''s Disease’’ (a i riad or Poly- 
ARTHRiTiSj Urethritis, and Conjunctivitis) W P U Jack- 
son, Brit M J 2: 197 fAug 10) 1946 

The patient is usually a young adult i\ ith an irregular fever and one 
or more of the three symptoms indicated The conjunctivitis is bilateral 
and catarrhal or profusely purulent, with episcleritis and sometimes intis 
or keratitis No organism can be noted in conjunctival smears The 
arthritis affects the large joints, with pain, and is often flitting Syno- 
vitis IS frequent , the fluid may be purulent but is always sterile The 
urethral discharge is abundant and purulent, without any organism, and 
is sterile on culture The disease sometimes begins with diarrhea and 
a generalized rash Complement fixation tests for gonorrhea and Wasser- 
mann tests give negative reactions The disease is self limited, though 
subject to recurrence This syndrome is important, as it resembles 
a gonococcic infection, but with the latter there is a history of contact 
and of urethritis which precedes the other symptoms The gonococcus 
IS present except in the conjunctival discharge The fixation test usually 
gives a positive reaction, and the responses to treatment in the two con- 
ditions are different No treatment seems to be of particular avail for 
Reiter’s disease except to put the patients to bed for six weeks to three 
months Three cases are reported 


Glaucoma 

Personality Patterns or White Adults with Primary Glaucoma 
H L Hibbeler, Am J Ophth 30 181 (Feb ) 1947 

Hibbeler, in a preliminary survey of patients wtih primary glaucoma, 
found that males tended to depression and hysteria and females to 
paranoia and schizophrenia g Reese 

Goniotomy for Congenital Glaucoma Urgent Need for Early 
Diagnosis and Operation O Barkan, J A M A 133 . 526 
(Feb 22) 1947 

Barkan makes a plea for the early recognition of congenital glau- 
coma, since if goniotomy is performed soon after discovery of the con- 
dition the symptoms can be relieved and the pressure in most cases 
permanently normalized, with resulting useful vision and normal appear- 
ance Of 76 eyes with infantile glaucoma on which goniotomy was 
performed, pressure was normalized in 66, with vision maintained or 
restored over periods of from one to ten years In 10 eyes the operation 
was unsuccessful Glaucomatous atrophy of the optic nerve was the 
exception in this series It occurred only m the few cases in which 
normalization of pressure was unduly delayed In 1 case the excavation 

534 



ABSTRACTS FROM CURRENT LITERATURE 


535 


of the nerve head almost disappeared aftei noi mahzation of pressure 
The abstiacter has repoited the occurience of this unusual sequel to 
sclerocorneal trephining in a case of chronic simple glaucoma 

J A M A (W Zcntmayer) 


Injuries 

A Case of a Splinter of Glass in the Anterior Chamber of Four 
Years’ Duration W B Doherty, Am J Ophth 30: 177 (Feb.) 
1947 

Doherty reports a case in which a splinter of glass in the angle of 
the anterior chamber apparently disappeared after operation He 
remarks the difficulty encountered m such cases and suggests tbe use 
of reflexless instruments He has had several of these made 

W. S. Reese. 


Lens 

Extraction of Dislocated Lenses by the High Frequency Needle 
of Jess and Lacarrere A Gardilcic, Ophthalmologica 112 255 
(Oct -Nov) 1946 

Jess recommended extraction of lenses which are dislocated into the 
vitreous by means of a high frequency electric needle The present 
report is a modification of Jess’s method A conjunctival flap is thrown 
down, and before the section is made a high frequency needle is inserted 
through the limbus into the interior of the eye It is then pushed into 
the lens and the current is switched on This is done under control 
with an ophthalmoscope or with transillummation The needle 
becomes adherent to the lens by virtue of coagulation of the lens protein 
After coagulation occurs, the incision is made for the extraction and the 
lens or cataract carefully removed Corneoscleral sutures, which were 
placed at the beginning of the operation, are then tied, and the conjunc- 
tival flap IS sutured m place One case is reported -p tj 


Methods of Examination 

Objective Testing of Retinal Function by the Electroretino- 
GRAM IN A Case of Concentric Contraction of the Visual 
Field M Monnier and M Amsler, Ophthalmologica 110:225 
(Nov -Dec) 1945 

Electroretinograms have been obtained on human beings by a number 
of investigators Monnier and Amsler describe their technic, which 
they applied in a clinical case, that of a woman aged 52, who had had an 
accident without direct injury to the skull, and who showed as a result 
of this trauma concentric narrowing of the visual fields, diminution of 
central visual acuity, insufficiency of convergence, fatigability during 
reading and muscae volitantes 

The visual fields changed on various occasions, but never measured 
more than 60 degrees temporally and 35 degrees nasally Both pupils 
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reacted to light, and adaptation of the retina was noimal The electro- 
retmogram for this patient, taken from the peripheral portions of the 
retina, which were apparently blind, showed normal excitability, so that 
the autliors believe that the impulses weie normally discharged from the 
retina into the optic nerve They conclude that these discharges did not 
reach the visual centers but were stopped at either the lateral geniculate 
bodies or the level of the synapses m the occipital cortex 

F H Adler 


Neurology 

Psychological RE^CTIONs in War-Blinded W M Harrowes, 
Brit M J 2 129 (July 27) 1946 

This IS a brief review of the cases of 40 war-blinded men who, 
while undergoing training for reconstitutive processes, such as Braille 
reading, typing, shorthand, woodwoik and basketmaking, were studied 
in an attempt to discover the indications presented by each man for 
types of future occupation In addition, psychiatric examinations were 
carried out along the lines of Adolf Meyer’s personality study Three 
late reactions to loss of vision were noted (a) tension, (&) overcom- 
pensation and (c) restabihzation Arnold Knapp 

Amblyopia cum Polyneuropathia Caused by Starvation A W 
Mulock Houwer, Ophthalmologica 112. 177 (Oct -Nov) 1946 

The author, vho was formerly the head of the department of oph- 
thalmology at the University of Batavia, Netherlands East Indies, was 
interned by the Japanese from March 1942 until September 1945 
During his internment m the various prison camps, he had an oppor- 
tunity to observe a number of patients who exhibited a syndrome which 
he calls “camp eye ” The patients complained of difficulty m reading 
and of inability to recognize persons at a ratber short distance Exam- 
ination showed a reduction of central visual acuity and, in every case, 
a central or paracentral scotoma 

In the early cases the scotoma Avas relative, in the very serious 
cases it Avas absolute The fundi Avere normal save for slight changes 
in the macular area, AAduch consisted of absence of the foveolar reflex, 
even in patients under 40 years of age, a slight granular appearance 
of the foveola and drusen of Bruch’s membrane The patients had 
nearly all experienced abnormal sensations in the feet, legs, hands or 
forearms for some time These sensations consisted of a prickly feeling 
or of an abnormal sensation of heat or cold A feAv patients had nutri- 
tional edema In some patients hemorrhages Avere present in the innei 
layers of the retina In some of the more advanced cases, pallor of the 
temporal part of the optic disk developed The author believes that 
the condition in these cases of “camp eye” is analogous to the toxic 
amblyopias and the amblyopia in serious cases of hyperemesis gravi- 
darum 

He considers that the chief cause of the disease is a lack of vitamin 
thiamine A deficiency' in other Autamms of the B complex and a 
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geneially poor diet, consisting mostly of caibohydiates, are favorable 
to the development of the syndrome The patients with lecent onset 
of the disease recovered under treatment with large doses of thiamine 
hydrochloiide The author advises the administration not only of thia- 
mine hydrochloride but also of the other vitamins of the B complex, 
especially nicotinic acid The diet should be pooi in caibohydiates, 
as the disproportion between the high intake of carbohydrates and the 
deficiency of vitamin B may play an essential part in causing the central 
scotoma Sodium nitrite may be given for vasodilatation to speed up 
recovery p H Adler 


Ocular Muscles 

Pathogenesis and Treatment or Concomitant Strabismus A del 
Barrio, Arch Soc oftal hispano-am 6:863 (Sept) 1946 

The author expresses the belief that strabismus is caused by the 
absence or insufficiency of the retinal convergence reflex, which is 
developed m the first years of life At that age there is great power 
of accommodation, which produces an excess of convergence, but if the 
letinal convergence reflex is strong enough it can maintain the normal 
position of the eye and binocular vision However, if the reflex is 
weak, binocular vision is lost and convergent stiabismus appears 

In cases of divergent strabismus there is an insufficient retinal cou- 
vergence reflex, which manifests itself after the age of 8 or 10 years, 
being compensated for before that time by the excessive accommoda- 
tive power, which acts on convergence Only when accommodation 
begins to weaken after that age is binocular vision lost and the eye 
which IS in divergence seeks the position of rest Errors of refraction 
act as an acessory factor, as well as everything which diminishes vision 
or m any way alters the physiologic sensorial or motor relations 

Optical treatmejit rarely modifies the degree of squint, it may, 
however, improve vision when associated with temporary occlusion of the 
fixing eye After the age of 12 years the treatment of squint should be 
surgical and functional 

Surgical treatment must produce an oveicoirection of 10 or 15 
degrees m patients with convergent squint up to 20 years of age and of 
5 degrees after that With divergent squint a slight convergent position 
should be the endeavor 

Functional treatment is indicated only in cases m which the vision 
of the amblyopic eye is above 1/10 At the beginning the orthoptic 
training should be given without any instrument, a light and a colored 
glass are sufficient The author gives in detail his method of functional 
treatment and claims that in a few days, with patients of fair intelli- 
gence, binocular vision is gamed Later, exercises with the stereoscope 
and the diploscope are given, and, finally, Javal’s exercises for controlled 
vision are performed The average duration of the course of functional 
treatments is one or two weeks, daily sessions of a half-hour being 
given in the office and the patient repeating the exercises at home 

H F Carrasquillo 
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Operations 

Artificial Thickening or the Conjunctival Flap in Fistulizing 
Operations A P Filho and S R Sebas, Brasil med 59. land 7 
April 1945 

The relative frequency of intraocular infection following fistulizing 
operations is mentioned Sections of sheep eye showed thinning of 
the conjunctival covering of the fistula To increase the thickness of 
the flap, the submucous tissue is utilized by bringing it over the fistula 

M E Alvaro 

Orbit, Eyeball and Accessory Sinuses 

Pulsating Traumatic Enophthalmos Report or a Case S 
Kalfa, Vestnik Oftal 25 41, 1946 

A patient aged 24 had been injured four years jneviously m the left 
orbit Anophthalmos and ptosis followed the injury An unsuccessful 
attempt was made in another hospital to correct the ptosis There was 
a defect m the upper outer wall of the orbit The eye presented enoph- 
thalmia (5 mm with Hertel’s exophthalmometer), marked esotropia, 
limitation of movements outward, ptosis and pulsation of the eyeball, 
visible through the eyelids No bruit was elicited A tenotomy of the 
left medial rectus muscle straightened the eyeball After this tenotomies 
were performed of the other rectus muscles, but the enophthalmos 
remained unchanged 

Kalfa believes that the enophthalmos in this case was due to disloca- 
tion of the fragments of the upper orbital wall with displacement of the 
orbital fat into the skull The pulsation of the eyeball was caused by 
the defect in the upper orbital wall, through which the pulsation of the 
brain was transmitted to the eyeball The absence of bruit and of dilated 
veins in the eyeball confirms this view This condition could be con- 
sidered as spurious exophthalmos q CTxrHFVsKA 


Parasites 

Subconjunctival Cysticerosis G Bursuk, Vestnik oftal 25:40, 
1946 

A woman aged 33 showed on examination a lound, firm swelling 
at the upper temporal region of the right eyeball under the conjunctiva, 
wjnch seemed to be attached to the palpebral part of the lacrimal gland 
The eyeball was normal otherwise, vision was 1 0 All tests, including 
a roentgenographic examination, gave normal results except for an 
increase of eosinophils in the blood (9 per cent) The patient was 
scheduled for operation, but on that day she presented a semitransparent, 
milky white vesicle, which came out of the eyeball On examination 
the head of the worm was found, thus the cysticercus perforated the 
conjunctiva Cysticercosis of the eyeball is rare In Russia 117 cases 
of this condition were recorded in sixty-five years In Leningrad only 
1 case was found among 70,000 patients with ocular disease This case 
IS reported because of the unusual manner of self expulsion through the 
conjunctiva O Sitchevska 
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Pharmacology 

Significance of Action of Paredrine on the Ocular Tension 
OF Rabbits E Schmerl, Am J Ophth 30: 187 (Feb ) 1947 

Schmerl found that paredrine hydiobroniide aqueous (a 1 per cent 
solution of /j-hydroxy-a-methylphenylethylamine hydrobromide in dis- 
tilled water, made tear 'isotomic with 2 per cent boric acid and pre- 
served with merthiolate, 1 50,000) applied locally to the pericorneal 
vessels of rabbits caused increased intraocular tension, dependent on 
the vascular bed and the quantity of pericoi neal vessels constricted 

W S Reese 


The Pupil 

Miosis Congenita J C Hoest, Acta ophth 20:293, 1942 

The author discusses the pievious reports of Hoeth and Berner on 
miosis congenita One of Hoeth’s patients was reexamined after an 
interval of twenty years The pupils remained very small and were 
without reaction The patient had poor vision, day blindness and spasm 
of accommodation, which was helped by the regular use of atropine 
In a case of Redslob’s, with histolologic study, the musculature of 
the ins showed defective development In another case of the author’s 
there were absence of the dilator muscle and an atypical ciliary muscle, 
much of the muscle being found in the periphery of the ins 

O P Perkins 


Physiology 

Permeability of the Blood-Aqueous Barrier of the Normal Eye 
TO Fluorescein Walter Haefeli, Ophthalmologica 112:226 
(Oct -Nov) 1946 

A method was devised by Amsler and Huber {Ophthalmologica 
111 156, 1946) by means of which the amount of fluorescein could be 
estimated in the anterior chamber of the intact eye These authors found, 
contrary to the previous opinion of investigators, that fluorescein, even 
in the normal eye, appeared in the anterior chamber in measurable 
quantities Although the amount varies somewhat from one subject 
t6 another, the normal limits have been well established, which Haefeli 
speaks of as “the normal band ” 

The present paper deals with the further determination of this 
normal band Two cubic centimeters of a 10 per cent solution of 
fluorescein sodium is injected into the antecubital vein The time of 
the injection is recorded, and the time of the appearance of the 
fluorescein in the anterior chamber is determined with a slit lamp beam 
and observation through the binocular microscope By introduction 
of a resistance, the intensity of the light is reduced to the point at 
which no green coloration can be seen in the aqueous A direct pro- 
portionality exists between the concentration of fluorescein in the 
anterior chamber and the strength of current, m amperes, of the light 
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source at which the fluorescein just becomes visible Curves are con- 
structed in which the abscissas represent the time and the ordinates 
the values, in amperes Two hundred graphs of the normal band are 
given The author finds that fluorescein passes into the aqueous humor 
approximately foui minutes after intravenous injection In children 
under 15 years the fluorescein appears more quickly In general, the 
maximum concentration of fluorescein is reached m twenty-five to 
thirty minutes In any one subject, the two eyes show the same perme- 
ability Fluorescein remains m the anterior chamber for several hours, 
considerably longer than in the blood stream The permeability deter- 
mined at different times varies only slightly for the same person When 
injected in smaller quantities than usual, fluorescein passes more slowly 
into the aqueous but attains almost the same concentration The 
fluorescein enters the anterior chamber free of albumin 

F H Adler 


Refraction and Accommodation 

Myopia Due to a Suleonamide Drug Report or a Case, with 
Explanation of its Pathogenesis O von Fieandt, Acta 
Ophth 20 24, 1942 

A careful study was made of a case in which myopia developed after 
ingestion of a sulfonamide drug By atropmizing one eye only, deter- 
mining the refraction and the accommodative pou er of the two ej es and 
observing the subsequent behavior aftei instillation of atropine and 
physostigmine, the author reaches the conclusion that the myopia is the 
result m part of a spasm of the ciliary muscle and in part of changes in 
ihe lens of the eye q p parkins 


Retina and Optic Nerve 

The Perioptic Atrophic Ring and Its Relationships R Pickard, 
Brit J Ophth 30* 437 (Aug) 1946 

The cause of the atrophic rings which are occasionally observed 
around the optic disk was studied in 826 consecutive patients over 50 
years of age The eyes were classified according to the presence or 
absence of atrophic rings and the normality or nan owing of the retinal 
vessels If the narrowing of the vessels was present in any part, that 
eye was classified as having narrow vessels The only lesions common 
to cavernous atrophy, glaucoma and atheroma were the narrowed vessels 
and the rings The theory is proposed that the rings and the cavernous 
atrophy are the consequence of a change in the circle of Zinii, analogous 
to that which occurs in the retinal vessels On the other hand, the 
changes in glaucoma are due to pressure and consequent narrowing of 
the vessels or pressure on the nerves as they pass around the cup If 
the cavernous atrophy is due to vascular trouble, operation will do no 
good and this was true m a few cases in which it was tried 

W Zentmayer 
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Thrombosis of the Retinal Vein Treated with Heparin Report 
r OF 30 Cases Rosengren and Sfenstrom, Acta ophth 20:145, 
1942 

In 30 cases thrombosis of the retinal vein was treated with injections 
of heparin daily for an average period of ten days In 10 cases the 
thrombosis was m the trunk and m 20 cases, m branches of the vein. 
Improvement was obtained in 21 cases, the condition became worse in 
5 cases and remained unchanged m 4 cases The thromboses of the 
trunk were comparatively little influenced The average improvement 
in visual acuity was from 0 239 to 0 375 This slight improvement was 
less evident two to four weeks after cessation of the treatment 

O, P Perkins 


Trachoma 

The Treatment of Trachoma E O Marks, Brit J. Ophth 30: 
213 (Apiil) 1946 

For the past twenty-five years Marks has had the care of trachoma- 
tous children at the Hospital for Sick Children and at the Wilson School 
Ophthalmic Hostel, at Brisbane, Australia The children came from 
the dry inland areas of Western Queensland, where trachoma is prevalent 
The differential diagnosis was rendered somewhat difficult because in 
those areas the dryness of the atmosphere, the dust and the glare com- 
bine to form irritating conditions for the conjunctiva, with consequent 
common irritative conjunctivitis In running tests m which the two, 
seemingly equally affected, eyes were treated by different local methods, 
It did not appear to matter what one applied locally, other than lavage 
to keep the eyes clean, with perhaps the exception of the sulfonamide 
drugs These substances, when administered orally, were of great value 
in treating secondary infections but did not benefit the trachoma They 
seemed less efficient m local application Y/ Zentmayer 

Treatment of Trachoma with Streptocide [Sulfanilamide] 

A Volokitenko, Vestnik oftal 23:32, 1944 

, The mechanism of the action of sulfonamide drugs in treatment of 
trachoma can be explained by the activation of the reticuloendothelial 
system Experimental work confirmed this view, as Volokitenko 
obtained the growth of young fibroblasts on sections of the third hd 
in rabbits after injecting into them a diluted cytotoxic-antireticulo- 
endothehum serum 

Thirty patients with various stages of trachoma were treated with 
gradually decreasing doses of sulfanilamide In the majority of patients 
the blood picture showed a decrease of leukocytes and of hemoglobin 
The author concludes 

1 Complete cure was obtained in 6(7 per cent of patients with 
trachoma who were tieated with sulfanilamide 2 The daily dose 
of sulfanilamide should not exceed 1 0 to 15 Gm 3 In some cases 
complete cure was obtained in only two to three months 4 Vision was 
improved m all but 4 patients 5 The local application of sulfanilamide 
drops had no bearing on the therapeutic results, so that the drug was 
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given only internally 6 The best results ivcre obtained in the granula- 
tion stage of trachoma Flattening of the granules was observed on the*' 
eighth day and their absorption m two to three weeks The pannus 
began to disappear about the fifteenth day q Qttchevska 


Tumors ' 

Melanomas or the Choroid C d’AQuiLA de Castane Decoud, 
An argent de oftal 5.123 (Oct -Dec) 1944 

Seventeen cases of melanoma occuirmg m patients operated on 
during a period of ten years at the department of ophthalmology of 
the Faculty of Medicine of Rosario are described pathologically by 
the chief of the laboratory A classification is made on the basis of 
cellular elements and the pigment content 

The following summhry is given 1 Of a total of 33,694 cases, 
there were 17 cases of melanoma of the choroid, a proportion of 0 05 
per cent Of these tumors, 15 were pigmented and 2 weie achromic 
Of tumors composed of cells of the same type, those with pigment were 
notoriously more malignant 2 The range of ages was from 40 to 80, 
the tumor being more frequent between the ages of 40 and 60 3 In 

7 cases the tumor was located at the equator of the eyeball, in 6, in 
the anterior segment, in 2, in the posterior segment, and in 2 cases 
the position was not mentioned 4 The patients were followed up to 
the time of the report, the number of years varying from two to ten 
5 The tumor is usually round and circunscnbed and surrounded by 
melanophores of the choroid, which form a membrane, the tumor herni- 
ating through this membrane m some cases 6 According to the 
type of predominant cell, the tumors were classified as follows round 
cell, 8 cases , fusiform cell, 6 cases , mixed cell, 2 cases, and unclassified, 
1 case Extraocular extension of the tumor was noted m 4 cases The 
article is illustrated with photomicrographs jj p Carrasquillo 


Uvea 

Menopausal Iridocyclitis M E Redslob, Ann d’ocul 178:225 
(June) 1945 

The etiology of iridocyclitis is discussed In about 25 per cent 
of cases the etiologic factor cannot be determined Within the past few 
years some progress has been made With improvement in diagnostic 
facilities, various etiologic agents have been uncovered The author 
IS jiarticularly interested in the susceptibility of women to iridocyclitis, 
especially during the menopause The physiology of the estrogens is 
discussed When the normal endocrine balance is disturbed, as in 
the menopause, the female is more prone to infections There is some 
similarity to diabetes, which is an endocrine disturbance It is well 
accepted that diabetic persons are more susceptible to infections than 
nondiabetic persons A truly diabetic intis is rarely seen, though intis 
due to other causes is frequently seen with diabetes 

The author mentions the work of Dejean, who expressed the belief 
that in the majority of cases iridocyclitis is due to tuberculosis This 
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conclusion is based on lesponse to therapy rather than on clinical proof 
Redslob, however, feels that the iritis occurring during the menopause 
IS probably of syphilitic origin The syphilis may be masked but, 
nevertheless, is probably the cause 

Two cases of iiidocyclitis m women aged 49 and 50, respectively, 
are reported Both patients were having menopausal symptoms The 
first had congenital syphilis and the only therapy that helped the second 
was neoarsphenamine p p McDonald 

Thrombophlebitis as a Fourth Symptom of Recurrent Iritis 
WITH Hypopyon B Adamantiades, Ann d’ocul 179: 143 
(March) 1946 

Ophthalmologists and dermatologists have for some time been 
interested in the syndrome of recurrent iritis and hypopyon Previous 
to this report the cases reported have had in common iritis, aphthous 
ulcers of the mouth and genital ulcers The author has recently seen 
2 cases in which retinal hemorrhages of the type associated with 
thrombophlebitis were present In reviewing the previously published 
cases, he found that this lesion had been frequently noted but no par- 
ticular attention had been paid to it 

The author reports 2 cases that presented the lesions . characteristic 
of this syndrome The etiologic basis of the condition has never been 
settled Some consider it to be tuberculous, others, a staphylococcic 
infection Because of the periodicity of the iritis, it is felt that the 
disturbance must have an allergic basis 

The disease resembles periodic ophthalmia of horses and may be 
caused by a filtrable virus or by brucellosis p p McDonald 

Pulmonary Changes in Chronic and Acute Iridocyclitis, Sclero- 
KERATiTis and Choroiditis L Essen-Moller, Acta ophth 
20:97, 1942 

This article deals statistically with roentgenologic findings in a con- 
trol group of 442 cases and in 186 cases of chronic iridocyclitis, 140 cases 
of acute iridocyclitis, 62 cases of sclerokeratitis and 44 cases of choroi- 
ditis 

In cases of chronic iridocyclitis, active changes in the hilus were 
found oftener than in the control group Active, or even healed, changes 
in the lungs proper were not definitely more frequent Nor were any 
changes noted more frequently in the cases of acute iridocyclitis The 
cases of sclerokeratitis showed an increased incidence of healed pul- 
monary lesions The choroiditis group did not show an increased inci- 
dence of any type of pulmonary lesion q p 

Prognosis of Chronic Iridocyclitis L Essen-Moller, Acta ophth 
20: 121*, 1942 

The author made a statistical survey of 244 cases of chronic irido- 
cyclitis treated at the eye clinic of Lund University between 1928 and 
1939 In 1938, reexamination in 211 of these cases showed healing m 
70 per cent and actitve iridocyclitis in 30 per cent The tendency to 
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healing was greater m cases of unilateral than of bilateral involvement 
and was perhaps a little better m males than m females However, in 
only 45 per cent of cases did the eyes heal without residual complications 
which reduced vision , m 42 per cent visual acuity was less than 0 3 , in 
30 per cent the patient became practically blind, and a diminished earn- 
ing capacity of 80 per cent to 100 per cent was the result m 20 per cent 
The visual acuity and the person’s earning capacity tended to become 
less the longer the period of observation 

Increased intraocular tension was observed m one third of the cases 
If this was slight and transitory, it did not affect the prognosis, but if 
it were high or prolonged, the prognosis was less good, particularly if 
operative intervention was necessary q p parkins 


Vision 

Psychological Reactions in Soldiers to the Loss or Vision of 
One Eye, and Their Treatment P M Duke-Elder and 
E WiTTKOWER, Bnt M J 1: 155 (Feb 2) 1946 

The authors begin with the statement that the loss of one eye is 
not m itself a severe disability, at the same time, persons who have 
lost an eye are often unduly distressed about their defect and feel 
' handicapped m numerous activities out of proportion to their actual 
disablement Their handicaps' are not anatomic m origin but are due 
to what IS commonly described as a functional overlay The war has 
developed conditions m which study of the reactions of persons who 
have lost one eye is made possible, these conditions are important, 
as the same reactions are met m civilian life 

A series of 102 patients were examined The disability m 39 was 
due to disease and m 63 to injury Twenty-six of these men were 
seen within six months of the onset of the disease or the occurrence 
of the injury, 15 had chronic ocular disease, 61 had been blind m 
one eye as the result of disease or of injury for at least six months 

The emotional reaction to monocular injury and disease is then 
described The emotional reaction to permanent blindness m one eye 
was studied In 47 of 61 men there were evidences of morbid fears 
concerning their social relationship, the future economic security of 
their dependents and the possibility of further harm to themselves 
These reactions were classified as follows social anxiety, 26 men, 
anxiety over dependents, 10 men, self-centered and self-pitying anxi- 
ety, 11 men 

The factors which determine the emotional reactions are (1) pre- 
vious personality, (2) nature of the disability and (3) nature of 
employment 

The authors conclude that the psychologic effect of the loss of 
an eye is out of proportion to the actual phj'^sical disability Of this 
group, 78 per cent showed abnormal psychologic reactions The fear 
of blindness is so general that the loss of one eye causes undue anxiety 
as to the remaining eye This leads to certain symptoms referable to 
the good eye, such as eyeache, eyestrain, photophobia and night 
blindness These functional symptoms, rather than the actual defect. 
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are responsible for the impairment in efficiency of the one-eyed man 
Adequate treatment of these patients is not completed with the medi- 
cal attention to the eye The psychologic treatment should be begun 
and earned on not only in the hospital but also in convalescence During 
the latter peiiod Duke-Eldei and Davenport {Bnt J Phys & M 
IndiiM Hyg , 5:88, 1942) stated that “rapid restoration of physical 
fitness, training to compensate for the loss of binocular vision and to 
readjust the faculty of orientation, and measures to overcome the 
psychological disti ess of mutilation are essential ” 

Finally, attention is drawn to the- importance of improving the 
occupational prospects of the one-eyed worker by means of impressing 
on the public and on private employers the negligible loss of efficiency 
in most vocations m the case of the one-eyed worker 

This IS a very well written and important article, which merits 
careful reading and consideration Arnold Knapp 


Therapeutics 

Penicillin in Cavernous Sinus Thrombosis A G Vasiutinsky. 
. J Ophth 1:25, 1946 

An officer of the Soviet army, aged 24, had severe thrombosis of 
the right and left cavernous sinuses, the cause being a furuncle of the 
nose There were iigidity of the neck and hemiparesis Vision was 
limited to light perception in each eye 

Penicillin was injected (15,000 units every four hours) for a period 
of four days The temperature was normal in eight days, the exoph- 
thalmos of the left eye disappeared m fourteen days, and vision was 
0 4 in the right and 0 5 m the left eye , a month later vision was 
normal in the left eye. Slight exophthalmos and ptosis remained in 
the right eye A corneal ulcer which developed m the right eye also 
disappeared during this period Vasiutinsky states that this is the 
first instance of cure in a case of thrombosis of the cavernous sinus 
which he has observed among his 25 patients q Sjxchevska 

Penicillin Therapy in Ophthalmology M Krasnov, Vestmk 
oftal 25:9, 1946 

Krasnov analyzes the bacterial and chemical action of penicillin and 
the methods of its application American penicillin was used with 
good results m an army hospital in cases of exudative uveitis, irido- 
cyclitis and endogenous iritis Intramuscular injections only were used 
daily, the total dose 'during a course of treatment ranging from 100,000 
or 200,000 units to 2,000,000 units A patient with syphilitic iritis 
responded well to treatment with 1,000,000 units of penicillin admin- 
istered within ten days Vision was improved from 0 02 to 10 
Herpetic keratitis did not respond to treatment A patient with severe 
intrabulbar neuritis of the optic nerve exhibited spectacular improve- 
ment in vision, from finger counting to 0 9, within a few days Sulfon- 
amide drugs used previously had had no effect In a case of bilateral 
syphilitic neuritis penicillin therapy produced no improvement and the 
Wasserniann reaction of the blood lemained positive Subconjunctival 
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injections of penicillin weie accompanied with pain after the injections 
Krasnov states that moie clinical experience is necessaiy in order to 
evaluate the effect of penicillin therapy q Sitciievska 

Intraocular Injections or Penicillin J A van Heuven, Nederl 
tijdschr V geneesk 90 1006 (Aug 17) 1946 

Van Heuven used 2 cc of a solution of penicillin sodium (10,000 
units of penicillin per cubic centimetei ) foi the irrigation of the anterior 
chamber of the eye One of tjie patients, aged 74, had undergone an 
operation for cataiact, which was followed by infection and panoph- 
thalmia The second patient, aged 19, had been hit m the eye with a 
tennis ball In the second patient an ulcer had developed at the margin 
of the cornea and scleia with hypopyon In both patients irrigation 
with the solution of penicillin was followed by disappearance of the 
hypopyon In the second patient the iirigation of the anterior chamber 
was repeated m five da3's This piocedure was followed by great 
improvement JAMA (W Zentmayer) 
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NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Brittain F Payne, M D, Chairman 
Milton L Berliner, M D , Secretary 
Jan 20, 1947 

INSTRUCTION HOUR 

Effects of the Atomic Bomb on the Human Eye. Colonel J E Ash, 
Director, Army Institute of Pathology,, Washington, D C 

Information is to be cleared through the Surgeon General’s Office 
at a later date 

REPORT of cases 

Rheumatoid Involvement of the Extraocular Muscles. Dr J B 
Lisman • 

A case of recurrent diplopia is reported The condition was observed 
in a white girl from the ages of 9 to 16 years 

The diplopia was due to paresis of individual extraocular muscles 
Between attacks the diplopia was always overcome by fusion A total 
of seven major episodes occurred between 1940 and 1947 During an 
acute attack, one could map out double vision due to paresis of an 
individual muscle, with diplopia increasing in the field of action of the 
muscle There was pain on looking into the field of the paretic muscle, 
with tenderness on palpation over the muscle There was repeated 
association of ocular involvement with migratory polyarthritis, erythema 
nodosum, fever, rapid sedimentation time and subcutaneous nodules 
Biopsy of a specimen of an excised subcutaneous nodule from the 
scalp revealed nonspecific fibrosis There were no cardiac abnor- 
malities It appears that the external ocular muscles were affected by 
a transitory inflammatory process, the cause of which was the same 
as that producing the generalized rheumatoid syndrome 

DISCUSSION 

Dr Harold Whaley Brown I saw this patient last July, just 
after the acute phase of her last attack of polyarthritis had subsided 
Her only ocular abnormality at that time was vertical diplopia when 
looking to the left The diagnosis of paresis of the right superior oblique 
muscle was made from the observation of right hypertropia with the 
greatest deviation (12 prism diopters) with the eyes down and to the 
left This deviation was apparently not due to any pain or mechanical 
interference of the action of the right superior oblique, as there was 
no discomfort or demonstrable limitation of action of the muscle in 
extreme depression of the right eye in the nasal field 

Six months later (Jan 3, 1947) measurement of the muscle 
balance with the screen cover test m the six cardinal fields of gaze 
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revealed a balance for near vision Theie was no spontaneous diplopia 
in any field, either with or without the red glass 

In my experience paresis of an individual muscle is an uncommon 
finding m cases of rheumatic fever or chronic arthritis In cases of 
episcleritis there is usually no muscular paresis unless Tenon’s cap- 
sule is involved (The edema and pain on movement of the globe are 
the evident cause of the underaction of the ocular muscles, and usually 
more than one muscle is involved ) It is difficult for me to account 
for the attacks of transient paresis of an individual muscle of a few 
weeks’ duration on the basis of actual inflammation of the muscle, its 
sheath or its tendon I think the transient paresis can be better 
explained on the basis of a toxic myositis, resulting from the general 
systemic condition of the patient 

I should like to ask Dr Lisman whether repeated determinations 
of the sedimentation rate were made and, if so, what the findings were 
Also, vas there always an area of tenderness or swelling over the 
attachment of the muscle preceding each attack of paresis of an indi- 
vidual muscle^ 

Dr J B Lisman The sedimentation late w^as high during many 
episodes As to palpation over the affected muscle, I did not try it in 
the earlier years, since the diagnosis was rather obscuie In the past 
few yeais pain has been a constant symptom The* pain is not diffuse 
but seems to be localized over the affected muscle 

Surgical Exposure of the Inferior Oblique Muscle Dr W \lter F 
Johnson 

I am suggesting a new and direct surgical approach to the insertion 
of the inferior oblique muscle, wdiich eliminates the dangers of seeking 
the muscle b) making blind sweeps with a muscle hook and peimits 
operation at the insertion to be carried out moie easily 

This paper will be published m full m a futui e issue of the Archives 

DISCUSSION 

Dr Raymond Emory Meek How and w'here to open the 
conjunctiva is important On two occasions I have seen students 
casually pick up the conjunctiva to make the conjunctival incision in 
an operation on one of the rectus muscles, and then sweep a hook 
back and find there was no muscle there, simply because they had 
picked up the muscle with the conjunctiva and severed it from its 
insertion After the incision is made in the conjunctiva. Tenon’s 
capsule must be picked up and opened Dr Johnson uses a suture 
in the corneoscleral margin to pull the eye toward the nose and another 
suture looped around the inferior oblique to isolate the muscle Greater 
adduction can usually be accomplished by using a squint hook under the 
external rectus muscle Speaking of the conjunctiva reminds me of 
the time Dr Wheeler came to the anatomy laboratory when I had 
a class at New York University He showed us how to pick up the 
conjunctiva He said the Lester forceps w'^ere to be used as a probe, 
passing one blade under the tissue and then pressing down the other 
blade, the tissue is then carefully picked up without getting too much 
conjunctiva 
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Dr Johnson’s approach has been used on both the lateral rectus 
and the inferior oblique muscle In making a recession of 3 to 4 mm , 
we make the conjunctival incision at the inferior border of the external 
rectus muscle, but in making a longer lecession it is usually best to 
make the conjunctival incision 1 mm below the lower border of the 
external rectus muscle The insertion of the inferior oblique muscle 
IS 1 to 3 mm above the lower border of the external rectus muscle 

PAPER OF THE EVENING 

Complications in Operations for Retinal Detachment. Dr J A 
VAN Heuven, Utrecht, Netherlands 

There is no reason to dwell on the operative treatment of detach- 
ment, as this subject has been extensively considered by Weve in 
“Modern Trends in Ophthalmology” At this time I wish merely 
to emphasize some of his statements In the examination, my col- 
leagues and I prefer to employ indirect ophthalmoscopy, with an extra 
strong light source We always make a drawing of the whole fundus 
The strong source of light is at the same time used for localization 
of the retinal tear on the outer wall of the eyeball An assistant 
watches the spot where the light strikes the sclera [Other methods 
of localization were discussed ] A drawing of the fundus not only 
assists in making sure that no part of the retina is overlooked, but 
makes it possible to recognize different types of detachment 

There is a possibility that accommodation plays a role in the origin of 
a detachment There can be little doubt about a forward movement 
of both choroid and retina m accommodation, owing to the contraction 
of the radial fibers of the ciliary muscle Clinical observations indicate 
that in special circumstances this movement may promote tearing of 
the retina After operation one may see hemorrhages, both from retinal 
and from choroidal vessels, the prognosis of which is often not bad 
The picture of detachment of the choroid, with its sausage shape 
and chocolate hue, is not rare Prognosis is good Stellate figures 
and strands in the vitreous form a serious complication These strands 
may appear in cases of detachment with a hole in the retina which has 
already been treated surgically, m cases before the operation, m cases 
without a hole and, last, in cases even without detachment 

The general condition of the patient seems to play a dominating role 
[The various therapies were discussed from this point of view ] 

Tumors of the choioid can make the diagnosis difficult if they are 
accompanied with a large detachment [The differential diagnosis of 
cysts was discussed, and, finally, detachment following inflammation, 
especially that of a tuberculous nature, was considered ] 

DISCUSSION 

Dr Algernon B Reese I understood Dr van Heuven to say 
that the operation is not over until the retina is back in place The 
matter was then dropped, but I should like to have him carry the 
thought a little further, if he will I should like to ask him how he 
takes care of detachments in aphakic eyes, m which it is difficult to see 
the periphery of the fundus I am humbled by what Dr van Heuven 
has said about his operative results because of my experience with 
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scleral resection In 10 cases in which I did the operation I have not 
had a “cure ” It depends, of course, on what one means by a “cure,” 
and I feel that a cure is obtained only wlien the retina is back in place 
and vision is improved This does not mean that the vision has to 
be normal What do you consider a cure, Dr van Heuven 

Dr Frank A Vesey I should like to ask Dr van lieuven whether 
he considers the reason for detachment of the retina purely mechanical 
and whether he thinks that as soon as holes develop anywhere in the 
retina detachment is due to ensue If he holds the latter belief, how 
does he explain the fact that a traumatic hole of the retina m itself 
practically never causes detachment in an otherwise normal eye^ How 
does he explain the failure of detachment of the retina to develop in 
senile eyes with large macular holes ^ Almost daily one sees a case 
of rupture of the retina without perforating wound of the sclera in 
which detachment does not occur As an example of the effect of a 
perforating wound, I should like to cite a case I saw in the Army 
During bayonet exercise a young soldiei sustained a wound 3 mm 
in length about 12 mm from the limbus The wound was properly 
closed, and he recovered without infection Afterward, the scar in the 
retina was clearly visible, and detachment never occurred I also shall 
take the liberty to ask Dr van Heuven whether he studies the peripheral 
region of the fundus in senile eyes as carefully as he does in eyes 
with retinal detachment, and whether in such eyes he has ever seen 
severe cystic degeneration with multiple holes at the periphery without 
detachment 

Dr Henry Minsky I was much impressed with the speaker’s 
emphasis on the role of accommodation in the production of a hole 
in the retinal I believe he is on the right track, for in no other way 
can one explain the tear except through a pull by the ciliary muscle 
During the last four or five years I have included, m addition to the 
regular diathermy, cyclodiathermy of that sector of the ciliary body in 
the region of the tear, and I believe the results have been a little 
better than before 

Dr J a van Heuven In answer to Dr Reese’s question I said 
that we do not consider the operation finished before the retina is back 
in place That should be the aim — I do not say that we always 
accomplish this objective There is always a certain number of cases 
in which we are doubtful about the result from the beginning I think 
the prognosis is much better if the retina can actually be reattached 
at the moment of operation , we then feel more or less safe However, 
even though we succeed in getting the retina attached, it will not 
necessarily remain in position permanently, but at least it has a bet- 
ter start 

The cases of aphakia still present a difficult problem, especially 
for the examination We now and then examine the aphakic eye 
ophthalmoscopically with use of a contact glass, which makes it easier 
to see the periphery of the fundus 

It was also asked what I mean when I say a case is "healed ” 
That is a good question, because there are statistics published in Europe 
which may be too optimistic I do not mean that these statistics are 
unreliable, rather, I am saying that frequently an eye has been con- 
sidered “healed” when the retina was reattached, without taking into 
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account the function The patient, of course, is interested in what 
he sees, he does not mind much whether his letina is attached or not 
if he IS blind In these statistics there are a considerable number of 
eyes called “healed,’’ meaning anatomically healed, but the patients 
are blind This has given use to international statistical confusion 

There are cases m which a hole m the retina is not followed by 
detachment, at least by full detachment, of the retina I noted that 
foveal holes often give rise to a limited detachment It is quite true 
that m elderly people one may find cysts, often taken for holes, or scars 
of local choroidoretinitis in the peiiphery which are not followed by 
full detachment We have always thought this natural, because scar 
formation and healing have followed, similar to that which we try 
to achieve with diathermy or other therapeutic methods One sees 
cases in which the new rim of the retina has been firmly attached 
to the wall of the eye In other words, healing can occur spontaneously 
After traumatic puncture of the eye one occasionally sees the same thing , 
but as a rule we find that after a traumatic lesion of the back of the 
eye a detachment occurs When, for example, a piece of iron is 
extracted by means of a magnet, we have made it a rule to apply 
surface coagulation at the place of perforation and at the place where 
it has been extracted, if an opening in the sclera must be made 

I am much interested m the relation of accommodation and detach- 
ment of the retina I omitted part of my paper on this aspect of the 
problem I have seen cases of high grade myopia in which after strong 
use of the accommodation a tear developed in the retina Our attention 
was drawn to this possibility because we observed it m 2 or 3 patients 
However, it is still difficult to say whether the detachment occurred 
because of extraordinary use of their accommodation 

Dr Algernon B Reese If the retina is not back at the time the 
operation is completed, do you carry out further drainage of the sub- 
. retinal fluid, or inject air or fluid into the vitreous cavity^ 

Dr J a van Heuven I do not inject air or fluid, but try to 
suck out as much of the subretmal fluid as possible, and I place the 
patient in a position with the area operated on as low as possible 


Brittain F Payne, M D , Chairman 
Milton L Berliner, M D , Secretary 
Feb 17, 1947 

INSTRUCTION HOUR 

Local- Anesthesia m Ophthalmology. Dr AV alter S Atkinson, 
Watertown, N Y 

The importance of producing complete anesthesia as painlessly as 
possible before beginning the operation was emphasized 

Pentobarbital or phenobarbital and acetylsalicylic acid are the seda- 
tives preferred Comparison of several local anesthetics for topical 
use showed tetracaine hydrochloride to be preferable Procaine hydro- 
chloride IS still considered the safest and best for injection 

Of the various methods of producing temporary paralysis of the 
orbicularis muscle, O’Biien’s is considered the most efficient The 
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addition of 25 per cent alcohol for operations on the globe when there 
IS a facial “tic” with spasmodic contractions of the orbicularis prolongs 
the paresis to from seven to ten days 

Retrobulbar injection of a solution of procaine hydrochloride within 
the muscle cone for opeiations on the globe, particularly cataract 
extractions, produces complete anesthesia of the globe, hypotony, a 
deeper anterior chamber and paresis of the rectus muscles In cases 
of acute glaucoma the pain is relieved immediately, the intraocular 
pressure is lowered and the miotics are more effective 

For dacryocystorhinostomy, block of the infratrochlear and infra- 
orbital nerves in the canals or in the sphenomaxillary fissure and a 
nasal pack produce good anesthesia 

With instillation anesthesia, infiltration or hd block, complete anes- 
thesia of the lids may be obtained 

REPORT or CASES 

Cranial Epidermoid (Cholesteatoma) with Erosion of the Orbital 
Roof Dr Isadore Givner and Dr Henry Wigderson (by 
invitation) 

Primary cranial epidermoids originating in the diploe of the flat 
bones of the skull cause expansion of the overlying bone, with typical 
roentgenographic findings Cushing observed that of 2,004 tumors of the 
brain only 0 06 per cent were epidermoids Of 188 cranial epidermoids 
reported to date, 33 were of the diploic type, to which the one reported 
here belongs 

M N , a man aged 84, first presented himself on Oct 22, 1946, 
complaining of inability to open his left eye, due to pressure of a 
mass in the left frontal region, which, although present all his life, 
had grown considerably in the past three years The mass was the 
s.ze of a small apple, fluctuated and transmitted the intracranial pulsa- 
tion On deep palpation around the edge of the mass, the edge of the 
bone could be felt, suggesting absence of the frontal bone On raising 
the left upper lid with the finger, one noted no elevating action of the 
eyeball An immature cataract w'as present, the eye was otherwise 
normal 

On Dec 4, 1946, with local anesthesia, the cyst was removed, 
a portion of the capsule adherent to the dura was left The cyst con- 
tained 75 cc of yellowish, oily, fluidlike content The bony defect 
(7 cm m diameter) included not only the frontal bone but the roof 
of the orbit as well 

When the patient looked up, the fascial roof of the orbit was 
retracted When the patient looked dowm, the fascial roof moved 
upward into the cranial cavity 

The postoperative course was uneventful Examination on February 
4, 1947 showed equal palpebral fissures and return of function of the 
elevator muscles of the left eye 

DISCUSSION 

Dr Henry Wigderson It is interesting to point out the typical 
roentgenologic appearance of the epidermoid This is really pathogno- 
monic, and when one has seen it there is never any doubt about the 
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diagnosis again In most instances the epidermoid is benign I have 
read of 1 case of epiciermoid of about sixty years’ duration in which 
the patient had been operated on a number of times during a period 
of thiity to forty years Autopsy revealed carcinoma The present 
case IS the only one I know of in which the epidermoid appears to 
have undergone a malignant degeneration In this case it would have 
been fairly easy to remove all the cyst wall, but, on account of the 
patient’s age, I did not want to attempt to do this, and perhaps tear 
the dura Often it is difficult to remove all the cyst wall because the 
tumor IS of long standing and grows into the foramens and fissures 
of the skull I had a case m which the tumor not only involved all 
the roof of the orbit but grew down into the middle fossa and involved 
the carotid artery I did not try to touch the capsule at the base, and 
within a year and a half the patient had a recurrence of the tumor 

Dr Alfred Kestenbaum Dr Givner and Dr Wigderson 
reported an interesting phenomenon In their case the orbital roof was 
replaced by a movable membrane This membrane showed a definite 
upward movement when the eye looked downward and a downward 
movement when the eye looked upward In order to understand this 
phenomenon, I studied the physiologic movements of the lids associated 
with the movements of the eyes The position of the eyelid was 
observed by means of a pencil, its tip being placed on the lid Normally 
when the eye looks upward, the lower lid bulges forward to a certain 
degree and the upper hd recedes, when the eye looks downward, the 
lower hd recedes and the upper hd bulges forward Let us call the plane 
touching the upper and the lower lid at the middle of the lid margins 
the “tangential hd plane ” This tangential hd plane is in a vertical posi- 
tion in gaze straight ahead, in looking upward the tangential plane is 
inclined backward, in gaze downward the tangential plane is inclined 
forward Hence, the tangential hd plane consistently stands more or 
less parallel to the basis of the cornea In the case of Givner and 
Wigderson these physiologic movements of the lids occurring with 
the ocular movements were observed in the normal eye, whereas they 
were definitely diminished on the side of operation 

The mechanism of the described comovements of the lids is apparently 
due to two factors First, Tenon’s capsule, which moves with the 
eyeball, is intimately connected with the neighboring orbital tissue 
and indirectly with the eyelid In gaze upward, for example, retraction 
of the upper pait of Tenon’s capsule will result m retraction of the 
upper hd The connection between eyeball and eyelid is still strength- 
ened by so-called inhibitory ligaments and by smooth muscle fibers 
Therefore each movement of the cornea upward or downward will 
be accompanied with retraction of the upper or the lower hd Second, 
as long as the orbital wall is intact, retraction of the lower part of the 
orbital tissue in gaze downward will, owing to a kind of unchangeable 
hydrostatic pressuie, cause a bulging forward of the upper part of 
the orbital tissue and hence of tbe upper hd, inversely, retraction of 
the upper part of the tissue in gaze upward will result in bulging 
forward of the lower hd The second factor, however, will be 
effective only as long as the orbital wall is intact If, as in the case 
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reported, a movable membrane is substituted foi the orbital roof, this 
membrane will be able to yield instead of the upper lid In gaze 
downwaid the membrane will therefore bulge upward, m gaze upward 
the membrane will be pulled down into the oibit This explanation 
agrees with the mentioned fact that the comovements of the lid were 
noimal on the unaffected side but weie diminished on the diseased side 

Later, I observed another case in which a part of one orbital roof had 
been removed surgically Again, examination revealed that the described 
physiologic accompanying movements of the lids were normal on the 
healthy side, whereas they were definitely diminished on the side of opera- 
tion Disturbance of the physiologic accompanying movements of the lids 
seems, therefore, to be of significance in cases of defect of the orbital 
wall However, more cases will have to be studied before this sign 
can be considered infallible 

Dr Joseph Igcrsheimer As fai as I know, only 1 case of 
epidermoid of the skull involving the eye has been reported m the 
ophthalmologic literature As such cases are so rare, I wish to men- 
tion a case which I have been watching for several years A col- 
league, aged 47, came to my office m February 1942, with the complaint 
that his right eye had been protruding for several days and that he 
could not see as well with this eye as with the other one He said that 
for thirty years he had felt that something was wrong in the right 
frontal bone temporally and above the orbit Within the last few 
weeks he had noticed growth and progressive protrusion of what he 
had always considered an exostosis in this region In addition to 
exophthalmos and a certain diminution of vision, he noted edema of 
the right upper lid This edema disappeared in a few days There 
was a slight papilledema The roentgenogram showed the charac- 
teristic Cushing sign (decalcification m the temporal part of the frontal 
bone) The diagnosis of cholesteatoma (epidermoid) originating in 
the diploe was made He was operated on a month later, and the 
diagnosis was confirmed The tumor ^v^s restricted to the anterior 
fossa The bone of the orbital roof was extensively eroded He recov- 
ered fully after the operation, except that the exophthalmos, did not 
entirely disappear There was recurrence a year later, demonstrated 
by an increase m exophthalmos, headaches and edema of the lid The 
surgeon (Dr Gilbert Horrax) decided to wait and see whether the 
symptoms disappeared, and they did Several years later the patient 
again had sensitivity in the region of the tumor and the feeling of 
increasing exophthalmos, but these symptoms also diminished shortly 
The fluctuating character of the symptoms in this case is of interest, 
m this connection, I should like to mention that even before operation 
he showed a relative bitemporal hemianopsia, which disappeared before 
the operation was performed 

Umlateral Exophthalmos Due to Meningioma of the Middle Fossa 
Dr Harold Kirshner (by invitation) 

The causes of unilateral exophthalmos may be divided into flve 
groups vascular, inflammatory, tumor, trauma and general disease 
These include a diversity of pathologic conditions, among which arterio- 
venous aneurysm, varicosities of the orbital veins, cavernous angioma. 
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periostitis of the orbit, thrombosis of the cavernous sinus, trauma, 
xanthomatosis, purpura, hemophilia and orbital tumor are most fre- 
quently encountered 

A case of unilateial exophthalmos of the right eye due to pterional 
meningioma en plaque was presented The space-occupying character 
of the tumor and the resulting hyperostosis of the sphenoidal ridge, the 
gi eater and lesser wings of the sphenoid, the roof of the orbit and the 
pterional region explain the mechanism of the exophthalmos, which 
measured 3 mm The exophthalmos was not reducible Except for 
diminished corneal sensitivity, no other involvement of the third, fourth, 
fifth or sixth cranial nerve was noted In view of the patient’s age (53) 
and vascular status, neurosurgical operation was deferred 

DISCUSSION 

Dr James W Smith I should like to review at this time a case 
similar to Dr Kirshner’s which I presented before this Section eight 
years ago Dr Kirshner has already referred to the classic features of 
the syndrome enumerated m my paper My patient, a woman aged 53 
with more extensive involvement than in Dr Kirshner’s case, was 
c.perated on by Dr Leo M Davidofl on Feb 6, 1939 The slow growth 
of this type of meningioma was demonstrated m my case I have had 
an opportunity to examine the patient repeatedly since Dr Davidofif’s 
operation. Since one eighth of the bony hyperostosis could not be 
removed with safety, a recurrence was expected For three and a half 
years ophthalmic examinations revealed nothing significant The exoph- 
thalmos has progressed about 1 mm a year in the past four years 
Vision IS now reduced from 20/20 to 20/30 -h The field of vision and 
the fundus are normal The patient’s only complaint is epiphora, when 
outdoors, which is controlled by a moist chamber spectacle I suggested 
a plastic device for the hd to narrow the palpebral fissure, but the 
patient prefers to wait until another neurosurgical procedure is indi- 
cated, which she feels will again reduce the exophthalmos Dr Davidofif, 
however, feels that, in view of the extremely slow advance of the recur- 
rence, the patient, who is 62, should not be subjected to another for- 
midable operation until definite pressure on the optic nerve is evident 
Dr Tomas R Yanes, Habana, Cuba It may be interesting to 
cite a case my colleagues and I had in Cuba about six months ago, that 
of a woman aged 40 who had exophthalmos due to a meningioma of the 
middle fossa She decided to come to the States and to be operated on m 
Dandy’s clinic Dr Dandy was very ill and died two or three days after 
her arrival, so the operation was done by an assistant, whose name I 
do not know The surgeon told the family that the chances of death 
at operation would be about 8 per cent and that if she were not operated 
on she might live five, six or eight years longer Considering her age, 
she decided to be operated on, and she is now perfectly well 

Dr Harold Kirshner The only unusual feature of this case is 
the fact that the changes in the optic nerve appeared late, i e , in the 
fifth or sixth year In the classic syndrome of meningioma en plaque 
there are no changes in the optic nerve, at least not m the early phases of 
the disease 
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PAPER or THE EVENING 

Beta Radium m Treatment of Corneal Lesions Dr A D Ruede- 

MANN, Detroit 

Gi ozuths on the Ltd — Large, infiltrating growths suggestive of car- 
cinoma should be excised and treated with gamma rays of radium or 
with loentgen rays When the growth is small, shallow or difficult to 
excise, beta rays of radium are the theiapeutic choice Although beta 
rays are soft, only one-half a given surface dose is absorbed m 2 mm 
of tissue, and all minor lesions are easily and successfully treated Small 
marginal growths, to which it is difficult to apply gamma or roentgen 
rays, can be given one or two applications, and they will be destroyed 
wuth little, if any, loss of lashes Beta radiation can be used as well for 
small angiomas m babies The time of application is short, and, with 
a simple holding technic, no anesthetic is requii cd In treatment of other 
cutaneous lesions aiound the eye, use of beta radiation is suggested, as 
it leaves no discoloration of the skin or depigmentation and there is no 
tendency to a deep bronzing effect 

Vernal Catai t h — If the pol3'ps are large and long standing and 
fibrotic, excision is indicated Gamma radiation is then used The eye 
must be carefully screened with lead plates, the lid everted and the 
applicator directly applied This therapy gives prompt relief but may 
need to be repeated Cold compresses and irrigation minimize edema and 
reaction Large polyps having been excised or reduced m size, beta 
radiation can be directly applied to the individual polyps, especially those 
along the superior aspect of the tarsus Mild catarrhal lesions may be 
treated with spray radiation The effect is prompt and lasting Indi- 
vidual polyps and small areas are easily reached Except m urgent cases, 
in which use of gamma radiation is advisable, beta radiation is preferable 
for children, as it can be more easily and more quickly applied The end 
results aie similar A long applicator to evert the low'er lid and a double 
length tongue blade are safety aids m therapy 

Conjunctival Lesions — Small lesions on the bulbar conjunctiva can 
be treated directly with beta radiation Small, superficial growths 
require but one application, rarely twm, with diiect contact Vascular 
grow'ths are more resistant but can be treated wuth direct contact Spiay 
radiation is of value Enlargement of the caruncle, enlarged pmgueculae 
and beginning pterygium are well treated by direct application Small 
pseudopterygiums are treated by direct application Large, true 
pterygiums and pseudopterygiums are treated by a combination of spray 
radiation over the corneal portion and direct application along the limbal 
portion Recurring pterygiums having interstitial vascular trunks 
require contact radiation over most of the extent to eliminate deep vas- 
cularization Marginal carcinoma is satisfactorily treated with direct 
radiation contact 

Cornea — Deep and superficial keratitis, due to tuberculosis, syphilis 
or undulant fever, are known to be successfully treated with radiation 
Other treatment should be directed at the etiologic factor Corneal 
nebulae following ulcer, trauma or allergy are usually cleared, with little 
residual scarring Maculas of the cornea can be substantially reduced 
m area and may be sufficiently cleared to enable the patient to carry on 
without corneal transplantation Vascularized leukoma can be treated 
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so that hazard of vasculaiization to a corneal transplant is lessened 
Corneal transplants with a tendency to vascularization can be treated to 
prevent complete vascularization Diminution m the area of corneal 
scarring and reduction m density are major factors in beta radiation 
therapy 

Treatment with Beta Radiation — 1 Treatment is either with direct 
contact or with spray radiation 2 The time of treatment varies accord- 
ing to the type of lesion, strength of tube and reaction to treatment 

3 The time factor is important in irradiation of corneal lesions — it is 
difficult for children and some adults to hold still longer than twenty-five 
seconds Use of a stronger tube with a short time factor is advisable 

4 Age is not a factor , beta radiation treatment has been given patients 
6 months of age 5 The only discomfoi t to the patient is his own fear 

6 As a measuie of economy a number of patients should be arranged 
for treatment at one time This cuts the cost per patient and saves time 

7 Separate record cards are kept for instant reference 

Swnmaiy — There is a twofold hazard in the use of radiation ther- 
apy the danger to the patient — which lies in an overdose, in faulty 
application and in a severe reaction, and that to the ophthalmologist. 
The value of radiation therapy should be stressed because of its useful- 
ness in so many conditions previously supposed to be incurable The 
use of roentgen ray or gamma or beta radiation offers a valuable adjunct 
to therapeutics m ophthalmology 

To date, no definite evidence of injury to the eyes from beta radia- 
tion has been found In several cases of severe corneal leukoma exces- 
sive treatment with beta radiation produced small perforating ulcers and 
enucleation was necessary Roentgen and gamma radiation therapy may 
produce cataract and injure the retina permanently It is possible to 
use the various forms of ladiation m a single case Care must be taken 
to allow for cessation of reaction if such a procedure is indicated 
Photographs and drawings are valuable aids as progress notes 

DISCUSSION 

Dr Hayes Martin Dr Ruedemann’s presentation has been 
interesting to me, because it is my belief that if radiation therapy is to 
be used for any given disease or in any given part of the body it should 
be applied by specialists m that disease or in that part of the body rather 
than by therapeutic ladiologists, who purport to treat all diseases any- 
where about the body with radiation It is encouraging that ophthalmol- 
ogists themselves, such as Dr Ruedemann, are beginning to apply 
radiation therapy for diseases of the eye, because out of their experiences, 
successes, failures and disappointments (for I am sure they are going to 
have many disappointments and complications which they do not as yet 
expect) will come some real knowledge of the possibilities of radiation 
therapy m these diseases 

Not being an ophthalmologist, I do not know enough about the 
disease conditions which Dr Ruedemann demonstrated m slides to offer 
any worth while comment I do not know whether these diseases could 
possibly have been better treated by methods other than irradiation, 
but I think that a final decision as to the indication for treatment of 
these diseases by irradiation rather than by other methods must depend 
on the natural course of the disease That is to say, can Dr Ruedemann 
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be certain that his short term results justify the harard of the late 
sequelae of irradiation^ 

In this connection, I think it well to keep m mind that effects of 
radiation are always destructive Radiation theiapy is not a tonic, 
nor does it have wholesome effects anywhere about the body It is 
always destructive in its action on normal tissues Even though the 
effects of radiation aie undesiiable, thej^ are in many cases preferable to 
the disease for which the radiation is given The cleaicst example 
of this is cancer, the significance of which is almost always more serious 
than the complications of ladiation therapj 

It IS well to keep in mind that the late eflects of radiation never 
disappear, they always become worse as time goes on The untovard 
effects of radiation are more serious five years after application than 
after one year, they are worse after fifteen years than thc}’' are after 
ten years, and sometimes the most serious sequelae of therapeutic radi- 
ation do not become evident for thirty or forty jcars — in most cases 
long after the radiation therapeutist is dead and gone 

When one goes back twenty-five or thirty years m the historj of 
radiation therapy, especially back to the early twenties, one wnll find 
that almost every disease afflicting human beings has at one time or 
another been treated with radiation and glowing results have been 
reported In general, few such ideas persist today With many dis- 
eases in which there may have been a favorable response to radiation at 
first, it has been found on mature consideration that older, simpler 
methods, when revived, w^ere superior In other, self-limited, diseases. 
It was found that the clinical course w'as not actually influenced at all 
by radiation and that remission or recovery took place just as quickly 
without treatment In still other diseases for which radiation has been 
enthusiastically advised, the sequelae have been disastrous, and some- 
times fatal 

From Dr Ruedemann’s presentation, I get the impression that he 
believes the response to radiation is practically always favorable and 
that he has had few, if any, failures and no untoward sequelae I cannot 
understand how there could be no complications or sequelae. 

For lack of time, I cannot comment on many of the complications 
following radiation therapy — take as an example one of the most com- 
mon ophthalmic sequelae, radiation cataract I gathered from Dr 
Ruedemann’s paper that no radiation cataract had developed in his 
cases Over the past twenty-five years at Memorial Hospital my col- 
leagues and I have seen a large number of radiation cataracts, and 
they seem to follow small, as well as large, doses We know of no 
way to prevent them except to let no radiation whatever hit the lens, 
in this connection it seems strange that Dr Ruedemann made no 
mention of protective shielding But, after all, so far as radiation 
cataract is concerned (and other complications of irradiation), the risk 
IS justifiable provided that the disease for which the radiation is given 
IS in itself more serious than radiation cataract (or other sequelae) 
In my opinion, radiation is not otherwise justified 

I listened carefully during Dr Ruedemann’s presentation for some 
statement regarding dosage, and I was disappointed that he made no 
mention of it To say that the patient had so many applications of 
“beta radiation” is not enough, I should like to ask Dr Ruedemann, 
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in closing, to tell us something of the dose used The radon applicator 
which he mentions was devised about thirty yeais ago I well remem- 
ber its use at Memorial Hospital over twenty-five years ago, so theie 
IS nothing new about this phase of the subject The dose of such a 
ladon applicator is usually stated m millicurie minutes, I should like 
to know Dr Ruedemann’s dose m millicuiie minutes for the various 
lesions he describes 

I trust that you will not consider my discussion too critical and 
destiuctive, for I do not mean it m that way, but I think it is well 
to utter a word of caution, since it seems to me that Dr Ruedemann’s 
attitude toward the problem is a little too optimistic Radiation is not 
like penicillin, with which there is no after-effect whatever It is not 
even like many toxic drugs of which the untoward after-effects are 
short lived and from which recovery can be complete The untoward 
after-effects of radiation are permanent, they always persist and con- 
tinue to grow worse 

In closing, I wish to repeat what I said in the beginning, that 
ophthalmologists themselves should continue to administer radiation 
wherever indicated for lesions about the eye The ophthalmologist not 
only should apply the radiation himself, but should also decide on 
the dose He should take on himself complete responsibility for the 
results, reporting untoward sequelae, and failures as well as successes 
He cannot ethically transfer to a physicist or a radiologist all the 
technical phases of the treatment Only by the application of such 
principles will progress be made in radiation therapy 

Dr Ramon Castroviejo We are grateful to Dr Ruedemann for 
his presentation on the treatment of corneal lesions with beta radiation 
He seems to be somewhat discouraged with the results he has been 
able to obtain with keratoplasty and points out that surgeons who 
carry out corneal transplantation will have many disappointments 
He is right m this statement The man who undertakes to perform 
corneal transplantation sooner or later finds that there is no other 
surgical procedure in ophthalmology which gives so many complications 
These complications often depend not on the ability of the surgeon to 
perform the operation but, rather, on the reaction of the patient’s eye to 
the surgical trauma There are transplants which, after a few weeks 
of transparency, become cloudy on account of such complications as 
uveitis or vascularization of the graft 

Keratoplasty is not indicated in all cases of corneal opacities and 
IS contraindicated in many cases of corneal deformities, for there are 
eyes which do not lend themselves well to this type of operation This 
IS the negative aspect of keratoplasty On the other hand, if the condi- 
tions have been caiefully selected, such as central leukoma, interstitial 
keratitis and keratoconus, the well trained surgeon ma)’- expect a trans- 
parent graft in as high as 80 per cent of cases and great improvement 
m vision 

- Ill Dr Ruedemann’s treatment of corneal lesions with beta radia- 
tion, he seems to have obtained the best results in cases in which infil- 
tration lather than fibrosis was present in the coinea I am afraid 
that vhere there is fibrosis beta radiation therapy will not be satis- 
factory In cases of densely vascularized leukoma, use of beta or 
roentgen radiation properly administered will be a good method of 
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treatment after operation, provided the irradiation is done shortly after 
the surgical piocedure has been carried out If the ii radiation is insti- 
tuted immediately aftei surgical treatment, the capillaiies, which are 
responsible for recurrence of coineal vascularization, can be easily 
obliterated, while they are extremely radiosensitive, with a minimum 
dose of beta or roentgen radiation On the othei hand, if too long 
a time is peimitted to elapse after opeiation before the application of 
radiation, higher doses of beta or roentgen radiation will be necessary 
to obliterate the vascularization and diminish the fibrosis, with possible 
subsequent damage to the eye Dr Martin has already pointed out 
not only the immediate but also the late complications in tissues which 
have been exposed to high doses of radium or roentgen rays 

I have not had any experience with beta radiation but have treated 
a substantial number of cases with roentgen rays In the future I intend 
to use both beta and roentgen radiation in eyes with similar lesions in 
order to evaluate their respective efficacy At present my colleagues 
and I do not regaid as adequate the dose of roentgen radiation which 
ne have been using after surgical measures on the cornea We are 
still comparing results of treatment with different doses in order to 
arrive at the minimal optimum dose The 600 r which was the standard 
dose used in many cases after keratectomy and keratoplasty with a 
tendency to vascularization was found to be insufficient In some 
cases we are now giving as much as 1,200 and 1,500 r I should like 
to single out foi discussion some of the cases presented by Dr Ruede- 
mann, but limitation of time will not permit me to do so Dr Ruedemann 
has been on the pessimistic side in appraising the results of corneal 
transplantation in treatment of corneal lesions, on the other hand, 
I feel that he has been somewhat too optimistic in evaluating the results 
of beta radiation in treatment of these lesions Further study of both 
keratoplasty and irradiation will determine moie accurately the indica- 
tions for each method in the treatment of corneal lesions 

Dr Vito La Rocca I should like to ask whether Dr Ruedemann 
has used beta radiations with lesions of vernal catarrh and whether 
there has been any recurrence of vegetations through the scar 

Dr a Torres-Estrada, Mexico, D F, Mexico (translated literally 
by Dr Ramon Castroviejo) In Mexico, my colleagues and I have been 
using gamma radiation for some time in the treatment of various corneal 
lesions It IS most often used after dacryocystorhinostomy, one of the most 
frequent causes of failure of which is the formation of keloids We can 
prevent the recurrence of epiphora by the application of beta radiation 
seven days after the operation, particularly if lacnmation begins to 
appear We also use roentgen radiation in the treatment of some 
cutaneous growths, particularly on the borders of the eyelids Follicular 
conjunctivitis is best treated by two or three applications of beta radia- 
tion, which cicatrize without leaving any sequelae In Mexico we have a 
great deal of vernal conjunctivitis, which is well treated with beta radia- 
tion 

Pterygium is treated in Mexico by special surgical procedures, the 
corneal apex of the pterygium being dissected from the cornea and Bow- 
man’s membrane preserved The fibrous tissue of the body of the 
pterygium is dissected between the sclera and the epithelial layer This 
fibrous tissue is excised, and the exposed area of the sclera is covered 
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with a conjunctival flap The area of operation is treated with gamma 
or beta radiation With this treatment we have few recurrences of 
pterygium , when they do recur, they are caused by faulty technic, faulty 
section of the pterygium or too extensive resection of corneal tissue 
Radiation is also employed m cases of keratitis and of keratoplasty 
when the transplant becomes nebulous, with keratitis particularly, the 
application of beta radiation seems to give good results 

Finally, of late we have been treating patients with advanced glau- 
coma with radiation, particularly secondary glaucoma due to intraocular 
hemorrhage Eyes which should have been enucleated have been treated 
with radiation, with relief of the painful symptoms , and some eyes have 
thus been saved from enucleation Because of this good result m treat- 
ment of glaucoma, we have used radiation in cases of hemorrhagic 
retinitis, with some resulting improvement I cannot give much informa- 
tion on the technic or dosage of roentgen irradiation Although the 
treatment has been given under my supervision, the technical details 
have been left entirely to an expert 

Dr a D Ruedemann, Detroit I wish to thank Dr Martin for 
his courteous discussion I am a rank amateur in the treatment of 
ocular lesions with radiation I .can assure him I do not move without a 
roentgenologist, a technical man, beside me, for where the roentgen- 
ologists fear to treat should not be a fool’s paradise for the rest of us. 
I can assure you my colleagues and I have had more bad results than 
successes A number of corneas have perforated, as I have said before ; 
some of the scarring has been made definitely worse, and I can give 
a longer list of conditions of the eye which one should not treat with 
radiation than of those one should so treat 

In regard to the dose, Dr Otto Glasser, of the department of bio- 
physics, estimates that for us , it is the amount of radon substance in the 
glass vial which gives the number of treatment seconds to make 250 to 
300 millicurie minutes, and the treatment usually runs t^venty seconds. 
In the case of a very thin scar of the cornea, it is possible to give it one- 
half, rather than a full, twenty second treatment , otherwise, the reaction 
is too severe One can produce such an intense reaction that the scarring 
from therapy is as great as would have occurred originally Therefore, 
we give the patient three ten second doses and wait three months When 
the scar is very dense, we give the full treatment In several instances 
we have tried twice the amount and have run into trouble, it was in 
these cases that we had the corneal perforations 

We have had recurrences of some of the vegetations in cases of 
vernal conjunctivitis, but they have not involved the entire lid, and we 
have been able to pick them up as individual plaques and treat them 
with the applicator The amount of scarring of the lid is minimal rather 
than maximal, and the eye is fairly comfortable after one or two applica- 
tions In the case of large polypoid masses it is best to screen off the 
eye with lead, and we have always referred such patients to Dr U V. 
Portmann, of the department of therapy, he treats them and sends them 
back to us for the small marginal polyps and the individual polyps on the 
surface of the lid 

I am perhaps a little pessimistic about corneal transplantation, for I 
probably do not do it as well as Dr Castroviejo — I am sure I do not — 
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perhaps I should remain pessimistic, so that those of us who aie not so 
expert do not become too optimistic about the method 

The ill results of radiation therapy ai e often designated by the patient 
himself If the patient is satished and can see well enough to do what 
he wants to do and carry on a job, he does not want opeiation, and I 
do not urge him into it 

I thank Dr Castroviejo for the discussion of the radiation therapy 
being used m Mexico Apparently ophthalmologists there are farther 
along than we are There are certain things with which I do not agree 
1 do not believe that gamma irradiation should be used for recurrent 
pterygium Again, it is advisable at the start of treatment to make good 
notes on the lens, for m most cases changes in the lens occur In our 
early cases we made good notes on the lens, for we were interested in 
finding out wdiether this type of radiation would produce changes in 
the lens , to date w^e have not found any That does not mean that we 
shall not have any, foi I agree wuth Dr Martin that the late sequelae 
might discourage one from using this method at all Most patients 
with corneal lesions have a certain amount of change in the lens, they, 
therefore, have a double defect the corneal lesion and the changes in 
the lens We used to spray radiation over the capillaries, contact radia- 
tion, when w'e vwere treating a fairly dense scar or a good-sized vessel , 
I agree with Dr Castroviejo that the treatment should be instituted 
within seventy-twm hours after the operation on the cornea has been 
completed In closing, I might say it is advisable for the ophthalmologist 
to have some one beside him wdio know's radium and roentgen ray 
therapy Most ophthalmologists aie not aware of the hazards connected 
with radiation treatment Theie is a hazard if too much treatment is 
used , there is a hazard to the patient wdio is not treated properly, and 
there is a hazard to the user of the radium , radium is not something one 
can use without due regard to wdiat is being used for radium is a pow'er- 
ful substance 


Brittain F Payne, M D , Chairman 
Milton L Berliner, M D , Secretary 
Centennial Meeting, March 77, 1947 

PAPERS or THE EVENING 

Past and Future Progress in American Ophthalmology Dr Derrick 
Vail, Chicago 

The past one hundred years has seen the origin, development and 
full flowering of American medicine and, with it, of ophthalmology 
Arising as an offshoot of European science and transplanted to the 
new and free environment of the United States, American ophthal- 
mology has flourished like the “green bay tree ” It will continue to 
do so unless stifled or smothered by political, bureaucratic manure 

At first a country cousin, a sort of ridiculed yokel, American 
ophthalmology has at last reached maturity and has become a dis- 
tinguished and respected contributor to world ophthalmology The 
period of rapid, self-sufficient and manly growth began after World 
War I and accelerated shortly before and during World War II The 
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reasons foi this are many First, theie is the heritage handed down 
by the early great ophthalmologists, most of whom were trained during 
the golden age of European medicine, which is perhaps forever gone, 
second, the giowth and influence of our dynamic ophthalmic societies, 
thud, the impact of the American Board of Ophthalmology on all 
teaching of ophthalmology m this country , fourth, the increasing interest 
of many foundations m ophthalmic lesearch, fifth, the growing oppor- 
tunities for postgiaduate training m this country, sixth, the impressive 
increase and significance of native ophthalmic literary and scientific 
contributions , seventh, the development and maturity of American 
ophthalmic journals, and, finally, the vigorous quality of the leader- 
ship of teacheis m the medical schools, hospitals and medical centers 
of the country 

Seed planted m such fertile and iich soil is ceitain to spiout and 
be fruitful if it is properly tended, pruned, cultivated and enriched 
Our future progress m ophthalmology m America must be dependent 
on the continuance of our program of teaching, training and instruc- 
tion, on the fostering of every plan foi the dissemination of knowledge 
through scientific meetings, fiee discussions, books, journals, instruc- 
tion courses and, particularly and above all, the example, precept and 
integrity of our leaders Our progress can only be wilted, sterilized 
and vitiated if, by our folly, we succumb to political machinations, to 
harmful, misleading and self-aggrandizmg publicity, and to propaganda 
which IS alien to the free development of our science 

History of Ophthalmology in Canada Dr John A MacMillan, 
Montreal, Canada 

A short introduction concerned the early history of medicine m 
Canada under the French and British regimes This was followed 
by short biographies of the pioneers m the field of ophthalmology, 
including Henry Howard, Abner M Rosebrugh, Richard Andrew 
Reeve, Frank Buller and Louis Edward Desjardins Finally, the 
present endeavor to meet the demand foi training m ophthalmology 
was discussed 

History of the American Board of Ophthalmology. Dr S Judd 
Beach, Portland, Maine 

The American Board for Ophthalmic Examinations was organized 
in 1915 This is now the American Board of Ophthalmology Ten 
years later the next examining Board, that for the ear, nose and throat, 
was launched The idea of examining ophthalmologists and of issuing 
a certificate to be required for admission to the special societies orig- 
inated with Edward Jackson 

Before the organization of the Board for Ophthalmic Examinations, 
no standards for graduate training were in effect Residencies were 
without systematic teaching Graduate courses covered no specified 
subjects No attempt was made to examine students to find out what 
they had actually learned 

Requirements, established by the Board, have compelled the stand- 
ardization of such casual graduate teaching The Board has also fur- 
nished the public with a list from which safe ophthalmologists may 
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be selected, foi this has always been the objective of the examination 
From this pioneer project has developed the entire system of exam- 
inations in medical specialties, now numbering fifteen boards, coordinated 
by the Advisory Board of Medical Specialties 

New York as an Ophthalmological Center Dr Bernard Samuels, 
New York 

The first ophthalmic institution in New York ■was the New York 
Eye Infiimai'y, now the New York Eye and Ear Infirmary, founded 
in 1820 For thirt 3 ''-two years it was the only institution of its kind 
in New York In 1852 the New York Ophthalmic Hospital was 
founded, and since then seven others have come into existence Each 
of these hospitals was named and briefly described in chronologic order 
Ophthalmology in New York w^as discussed under the headings of 
surgery, teaching, research and literature 

Reference was made to the benefits ophthalmology has derived 
from the Academy 

The conclusion was reached that New' York is the foremost ophthal- 
mologic center of the w'orld 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 

Burton Chance, M D , Chairman 
George F J Kelly, M D , Clerk 
Feb 20, 1947 

Syndrome of Paroxysmal Lacrimation When Eating Associated -with 
Paralysis of the Lateral Rectus Muscle (Gusto-Lacnmal Reflex of 
“Crocodile Tears”) Captain Frank C Lutman, Medical Corps, 
Army of the United States (by invitation) 

Paroxysmal lacrimation when eating, which is occasionally seen 
as a sequel to peripheral paralysis of the facial nerve on the same side, 
is an abnormal form of reflex tearing accompanying salivation The 
explanation for the abnormal facial movements following peripheral 
motor paralysis of the facial nerve and other pathologic associated 
reflexes is also applicable here From all cases now available, the 
evidence suggests that this reflex tearing is established either by some 
of the regenerated axons to the salivary glands becoming misdirected 
to the lacrimal gland or by single axons at the point of the lesion 
branching and innervating both the lacrimal and the salivary glands 
However, the center for this reflex, if peripheral, remains obscure 

Two cases were described In the first congenital unilateral parox- 
ysmal lacrimation when eating was associated with homolateral paralysis 
of the lateral rectus muscle In the second there were bilateral paralysis 
of the lateral rectus muscle and bilateral reflex tearing when eating 
A review of the literature on lacrimation when eating revealed a third 
case of the syndrome, with similar bilateral involvement In all 3 cases 
the condition was first noticed in infancy 

It was suggested that the pathologic syndrome in these 3 instances 
was produced by a pontile lesion, involving the nucleus of the abducent 
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nerve and the superior salivary nucleus of the facial nerve, or by a 
lesion of the nucleus of the abducens nerve and the genu internum 
of the facial nerve as it passes around the nucleus of the sixth nerve 

These 3 cases of paroxysmal lacnmation when eating associated 
with paralysis of the lateral rectus were presented as evidence of a 
new congenital neuro-ophthalmologic syndrome 

As treatment, if the reflex tearing can be interrupted by cocamiza- 
tion of the sphenopalatine ganglion, injection of alcohol into the 
ganglion offers a more permanent means of control When indicated, 
the paralysis of the lateral rectus should be treated with tendon trans- 
plants from the superior and the inferior rectus muscles 

DISCUSSION 

Dr Robert A Groff Captain Imtman has presented an interest- 
ing and, so far as I am aware, a new syndrome when he adds to the 
familiar paroxysmal lacnmation during chewing movements a homo- 
lateral paralysis of the rectus muscle 

I became interested m the syndrome without the associated palsy 
of the lateral rectus muscle six or seven years ago, when I saw a patient 
who teared whenever he ate an apple This patient gave a history 
of a facial palsy, from which he had completely recovered eight or 
ten months before As Captain Lutman suggested m discussing the 
treatment of this condition, I, at that time, injected procaine into the 
sphenopalatine ganglion and produced temporary cessation of the phe- 
nomenon during the time the drug was acting Since this procedure 
was successful, the second injection was made, using 0 5 to 1 cc of 
absolute alcohol, and for about three months the patient was free from 
symptoms After that he disappeared from the dime, indicating perhaps 
that the difficulty did not return 

As to the association of the syndrome with palsy of the abducens 
nerve rather than of the facial nerve, I have had no personal experience 
This syndrome is new, although I say it with hesitancy, not having 
reviewed the literature I do not agree with Captain Lutman that the 
syndrome is caused by a central lesion The tearing associated with 
lesions of the facial nerve has been rather definitely proved to be a 
peripheral reflex phenomenon The possible pathways are the chorda 
tympani, the sphenopalatine ganglion, then through the zygomatic 
nerves to the lacrimal gland It may be that in some way the fifth 
cranial nerve is involved, in view of the studies Dr Lewey and I 
carried out in connection with the Marcus Gunn phenomenon in which 
we demonstrated autonomic fibers in the branches of the trigeminal 
nerve which, when stimulated, caused movements of the eyelid after 
the third cranial nerve had been sectioned several weeks before For 
this reason, and because a central lesion would necessarily have to 
be minute to produce this syndrome without giving other neurologic 
signs, the entire phenomenon could better be explained on the basis 
of a peripheral perversion reflex Furthermore, the fact that relief was 
obtained by injection into the sphenopalatine ganglion tends to support 
this view 

I wish to thank Captain Lutman for the privilege of discussing this 
interesting presentation 
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Dr Waltcr I Lillie I assure Dr Lutman he has been fortunate 
in seeing so many cases during his short career in medicine, for the) 
are rare indeed I was much interested m his paper, as I have only 
seen 1 case with paralysis of tlie lateral rectus muscle and lacnmation 
I feel as Dr Groff does, that it is a peripheral lesion Personally, 
I do not see how one could conclude that there is a pontile lesion in 
the region of the nucleus of the abducent nerve where the knee of 
the seventh nerve passes around it The pons is a small portion 
of the central nervmus system A lesion large enough to include both 
the genu of the seventh nerve as it curves around the nucleus of the 
sixth nerv'e and the salivary center would produce many contralateral 
motor and sensory disturbances, and that, to my kno-v\ ledge, has not 
occurred 

Captain Frank C Lutiuan, Medical Corps, Army of the United 
States With Dr Lillie and Dr Groff, I also believe that this is a 
peripheral reflex A lesion of the pontile facial nucleus ^\ould produce 
peripheral facial paralysis, which, as I brought out in the papei, is 
a requisite for development of this t)pe of paroxysmal lacnmation 
As I understand Dr Groff’s contention, it w'ould require tw'o lesions 
to explain a combined paralysis of the abducent and the facial nen^e 
To my mind, it would be simpler to attribute this to a single lesion 
and the point wdiere the facial and the abducent nerve are closest 
together is in the pons 

However, as has been mentioned, this tearing is rather complicated 
and I hope that in future cases a caieful neurologic examination will 
be made 

Syndrome of Memngeal Fibroblastoma Arising from the Lesser 
Wing of the Sphenoid Bone: Analysis from an Ophthalmologic 
Standpomt Dr Robert H Trueman 

The historical aspects of suprasellar and parasellar meningiomas 
were considered, with particular emphasis on the early observ'ations of 
those arising from the sphenoidal ndge 

The terms suprasellar and parasellar were defined, with a descrip- 
tion of the sphenoidal ridge The anatomy of the region of the lesser 
wing of the sphenoid bone and the sella turcica w'as renewed, and 
the pathologic picture of meningioma was discussed 

The syndrome of early meningioma of the lesser wing of the 
sphenoid bone was described as atrophy of the optic nerve, changes 
in the visual fields, exophthalmos, involvement of ocular motility, 
sensory disturbances in the distribution of the first and second divisions 
of the trigeminal nerve and involvement of taste and smell, all on 
the side of the tumor Further changes m these symptoms and signs 
with growth of the tumor were mentioned, as well as the appearance of 
symptoms and signs of involvement of the pituitary gland and the 
frontal lobe and sensory and motor alterations 

The symptoms m 56 cases w^ere analyzed to show that m 82 per 
cent of them the first symptoms to appear w^ere ocular The various 
forms w'ere discussed 
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The objective findings weie then analyzed to show that in 91 pei 
cent of cases theie weie changes m the fundus, in 86 per cent changes 
in the visual fields, in 43 pei cent exophthalmos and in 38 per cent 
involvement of ocular motility The findings other than the ocular 
signs were then discussed, including trigeminal paresthesias, signs of 
pituitaiy distui bailee, involvement of taste and smell, signs lefeiable 
to the frontal lobe and sensory and motor changes 

The 1 oentgenographic picture was then discussed, with particular 
refeience to the generalized and the localized changes, which include 
the eiosions and the local and general hyperostoses 

The dififerential diagnosis of mtraoibital tumors, mtiasellar tumors, 
aneurysms, optochiasmic arachnoiditis, gliomas and craniopharyngioma 
was discussed 

In conclusion, the sjmdrome was ledefined, with the early and late 
clinical findings 

DISCUSSION 

Dr Robert A Groff Dr Trueman is to be congiatulated on 
his excellent presentation Certainly, he has clarified the syndrome 
since Dr B J Alpeis and I first called attention to it, several years ago 

The successful surgical lemoval of these tumors depends on early 
diagnosis, for the technical problem is then simplified greatly The 
lesion IS small, and, as a result, the oppoitunity of complete removal 
is much more favorable 

The picture presented here includes that m cases of late diagnosis 
In fact, in some of the cases the diagnosis was made at a time when 
the tumor was inoperable Let me state the early signs, which are 
sufficient to make the diagnosis Early primary optic neiwe atrophy 
or papilledema, a cut in the visual field on the temporal side of the 
affected eye and a sella turcica at the upper limit of normal size are all 
that IS necessary to justify one m demanding encephalographic studies 
to verify the diagnosis 

When unilateral exophthalmos is developing m a patient, the possi- 
bility of meningioma of the lesser wing of the sphenoid bone should 
be excluded first Roentgenograms of the skull will aid in the diag- 
nosis, for, m my experience, the sphenoidal ridge shows definite thicken- 
ing incident to tumor infiltration 

At operation these tumors present an interesting picture The 
meningioma m this location is one of two types a bulbous growth 
or an en plaque type, in which the tumor is flat and spreads over the 
surface of the dura The latter type is usually associated with under- 
lying infiltration of bone, which produces exdphthalmos 

In order to cure the patient, it is necessary to remove the dura to 
which the tumor is attached The bulbous variety offers a much less 
technical problem than the tumor which grows by spreading over the 
surface of the dura The former, therefore, if not large, can usually 
be removed completely The latter is almost never removed com- 
pletely and therefore recurs Since this type of tumor is of rather 
slow growth, it IS usually several years before a second operation is 
necessary 

When the bone has been invaded b}’- the tumor, it is practically 
mipossible to remove all the involved bone because of the adjacent 
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structures — the internal caiotid artery, the nasal chamber and sinuses 
and the superioi orbital fissure Although a routine decompression 
of the orbit is done in cases of exophthalmos, it relieves this sign only 
partially 

Dr Trueman stated that the cause of the exophthalmos is probably 
venous engorgement This explanation seems most likely, because the 
structures of the orbit are edematous and under tension, as though 
there was obstruction to the venous drainage S3'stem 

A plea is made for the early recognition of these tumors As 
Dr Trueman has stressed m his paper, when a patient comes with 
slight primary atrophy of the optic neiwe, a temporal field defect in 
the same eye and roentgenographic evidence that the pituitary fossa 
IS of normal or upper noimal size, he should be studied w'lthout delay 
for the possibility of a tumor of the lesser wing of the sphenoid bone 

Dr Walter I Lillie I should like to go one step further in 
discussing the early stage of the ocular syndrome 

An early sign is the retrobulbar neuritis syndrome on the side of 
the lesion, that is, loweied visual acuity, a central scotoma and other- 
wise normal findings This is the ideal time for the diagnosis to be 
made, as it peimits the neurosurgeon to enter and remove the tumor 
before it has been of long enough duiation to have produced atrophy 
of the optic nerve Optic atrophy is irrevei sible, a fact which I w'lsh to 
stress even moie strongly than Dr Groff did 

The ophthalmologist sees the patient first, and is the one responsible 
if there is delay in reaching the neurosurgeon In the early stages 
the fundus is usually normal, and it is necessary to differentiate the 
lesion from an inflammatory or toxic condition Against that diag- 
nosis, as Dr Trueman brought out and Dr Groff has stressed, is the 
insidious onset, and slowly progiessive character These featuies speak 
for tumor rather than foi inflammation or vascular lesion I feel 
that in these cases a thorough neurologic examination is necessary, and 
should be requested by the ophthalmologist I also strongly advocate 
making an encephalographic study early, for I believe that it is helpful 
to look for basal arachnoiditis m the sulcus chiasmatis, for lesions of the 
sphenoid ridge, calcification and a mass type of space-taking lesion. 
I concur with both Dr Trueman and Dr Groff, except I feel that it 
IS necessary to detect the earliest ocular syndrome, and not wait for 
the appearance of optic nerve atrophy 

Dr Burton Chance I am reminded by this history of a case 
of my own I had been consulted by a lawyer who was engaged m a 
suit concerning the death *of a woman after the collision of the auto- 
mobile in which she was riding with her family with a horse-drawn 
vehicle Photographs made by bystanders confirmed the transporta- 
tion company’s contention that the company was not at fault, neverthe- 
less, a verdict was entered against the company 

Before the injured woman’s death, it was declared that her sight 
had been destroyed, and that she was blind I succeeded in obtaining 
the record books of an ophthalmologist, then deceased, who, eleven 
years before the accident, had been consulted by the woman He 
recorded that she was blind in her right eye, because of complete 
atrophy of the optic disk, which he regarded as resulting from the 
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high degree of progressive myopia in each eye At that time there 
were no roentgenographic facilities, and further study was not made. 
In opposition to the plaintiff’s family, an autopsy was obtained Attached 
to the sphenoid bone was observed a tumor about the size of a large 
white grape, extending by erosion into the oibit Sandhke changes 
were felt over the surface of the tumor By some strange slight of 
hand, the tumor was spirited away and was never recovered 

Dr Robert H Trueman Dr Groff and Dr Lillie have both 
emphasized, as I have tried, the importance of the early changes in the 
diagnosis of this tumor 

I should like to call attention to the fact that this analysis includes 
cases representing all sizes of these tumors, from the largest, m the 
early Cushing series, to the smallest, m the series of Groff and of 
Elsberg and Dyke This variability m size explains the various types 
of clinical pictures, from the very early changes m the fundus and 
field to bilateral blindness While it is important to recognize the 
very early changes, one should know that as the tumor grows pro- 
pressive changes occur, for it is possible that a case might just as well 
be seen late as early 

I should like to ask Dr Lillie a question In his experience, has 
he ever been able to pick up a case of meningioma of the lesser wing 
of the sphenoid bone m which there was only a central scotoma^ 

Dr Walter I Lillie Yes, I have 

Dr Robert H Trueman That answers my question Thank you 

Protection and Maintenance of Right Vision for Military Personnel. 

Dr Robert H Peckham 

• 

This paper is a report of the recommendations and research per- 
formed by the Vision Committee of the National Defense Research 
Committee for the military services during the war The author acted 
as hasion officer between the Committee and the Bureau of Medicine 
and Surgery 

As a result of the deliberations of this group of civilian and uni- 
formed scientists, the following action was undertaken by both the Army 
and the Navy 

1 All personnel were instructed in the use of the eyes at night, with 
especial attention to waiting for dark adaptation and to using the rods 
of the retina by “looking around things ” 

2 An attempt was made to supply night combat personnel with red 
goggles, to preserve daik adaptation and to permit the attainment of 
adaptation in lighted ^compartments 

3 All Navy personnel were examined to eliminate mght-bhnd 
persons 

4 As a result of directed research, it was decided that sunglasses 
were necessary for day wear, to permit best night vision These sun- 
glasses were neutral in color, not green or amber, of 10 per cent 
transmission and polarized, with the plane of transmission vertical. 
Finally, no specification against transmission in either ultraviolet or 
infra-red light was included 
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5 The facts leauied dining the iiai can be applied to peacetime 
pursuits Since the effect of sunlight is to reduce the sensitivity of 
the letina, sunglass piotection is lecommended foi fluoroscopists The 
effect of sunlight is to i educe the efficiency about 30 per cent Sun- 
glasses aie needed by all peisous engaged in colorimetry oi any visual 
task involving compaiative judgment The effect of sunlight reduces 
retinal efficiency bj'^ fiom 20 to 50 pei cent, depending on the task 

In the deteimination of avitaminosis by measuring the course of 
dark adaptation, the effect of pievious exposure to sunlight could con- 
ceivably be so great as completely to confuse the readings Exposure 
to sunlight can be effective as long as thice iieeks after the period of 
exposure, hence, the effect of Mtamin therapy can be lost to dem- 
onstration 

All persons diiving in dusk and at night aftei a da}' in unprotected 
sunlight will lose at least half their night visual efficiency, thereby 
Tendering their driving dangerous, uncertain and fatiguing 

DISCUSSION 

Dr Burton Chancd In commenting on the statement that 
pel sons exposed for long hours in the glaring sunlight were found to 
have distinct loss of power at night, I haie noticed on my repeated 
visits to tropical islands that my native fiiends seldom enjoyed ivalk- 
mg out with me at night, because they declai ed they could not see well 
at night Visitois from northern climates have been impressed by 
the suddenness of nightfall — it is as though the sun had suddenly 
dropped out of the heavens and darkness w'as instantaneous 

On long voyages, as once on a sailing ship, befoi e I entered ophthal- 
mology, I noted how sailors, w'ho had been most capable during the 
daylight hours, became less efficient during the night, especially after 
the periods in which then daytime watches w'ei e pi olonged 

In World War I, at my Army hospital, located at the seaside, 
men from northwestern climates, who delighted in spending all the 
daylight hours on the beach, preferred to remain indoors at night 
I believe that the daylight glare interfered with the photochemical reac- 
tions in the retina 

Dr W alter I Lillie I should like to have a word before 
Dr Peckham closes One reads so often in the new'spapers that the 
Negro race, the yellow race and the blown race have much better mght 
vision than the white lace I wonder whether any of his investigations 
would prove or disprove such statements 

Dr Robert Peckham My associates and I made many measuie- 
ments designed to distinguish racial differences * The fiist were made 
by the Army for tire purpose of selecting drivers of trucks and jeeps 
under black-out conditions Members of the Negro race were delib- 
erately chosen because it was suspected that, being highly pigmented, 
they would have deeper choroidal pigmentation and be better able to 
see at night The tests showed no difference Many more careful 
and extensive tests were made during the war, until it was finally con- 
cluded that no one' race showed any superiority of retinal sensitivity 

Persons of some races were better able to perform out of doors at 
mght, being better trained for night vision because of their savage 
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envii onment At one lime eai ly m the investigations, we got a hui ry-up 
call fiom the Biitish that it had been suggested that the Japanese weie 
night blind Because they wei e myopic, something ought to be the matter 
with them Foitunately, a few records of retinal sensitivity weie avail- 
able from Japanese students, and these showed no diffeiences m retinal 
sensitivity 

Duimg the Pacific campaign, the Mamies lepoited hearing Japanese 
bioadcasts to the efiect that the Ameiican Mamies should stay indoors 
at night It was puipoited that ceitaiii selected Shinto fighteis had 
been chosen for opeiations on the letina including the injection of seciet 
drugs, and weie then tiained to be night killeis These persons, it 
was boasted, had such tiemendous letinal sensitivity that they could 
not go out of doois m the daytime, and therefoie would not be seen 
This sounded like a faiiy tale, but it had to be investigated It was 
concluded that it was a falsehood, invented by the Japanese because 
they had discoveied that they had actually lost their night letinal sensi- 
tivity They had occupied the islands for months, and even years, 
waiting and watching foi us to come We knew they weie aware of 
their loss of night vision, for we found their foxholes hteralty lined 
with boxes of vitamin A concentrates We had oui selves tried such 
concentiates and found that they were useless to replace lost retinal 
sensitivity Only time, and considerable time at that, will permit the 
retina to regain its lost sensitivity 
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Proceedings of the All-India Ophthalmol ogical Society Vol VIII 
Pp 176 Madias Publishing House, Ltd , Mount Rd , Madras, 1945 

The eighth meeting of the All-India Ophthalmological Society was 
held at Plyderabad, Deccan, on March 8 to 10, 1945, under the presi- 
dency of Dr E V Snnivasan, of Madras 

The president, in his introductory address, listed transplantation of 
the cornea, gonioscopy and penicillin therapy under the head of recent 
advances Twenty-foui communications, on a great vanetj' of clinical 
subjects, were presented Glaucoma occupied the piincipal place and 
was discussed under the headings of etiology, symptomatology, treat- 
ment, Bengal epidemic dropsy glaucoma, secondary glaucoma and glau- 
coma and gonioscopy Arnold Knapp 

Transactions of the Ophthalmological Society of Australia (Bntish 
Medical Association) Volume 4 Pp 212 Price, 7s 6d Sydney, 
Australia Australasian Medical Publishing Company, Ltd , 1944 

This IS a leport of the proceedings of the Ophthalmological Society 
of Australia m the first meeting held in three years, on Oct 12, 1944, 
m Melbourne The presidential address was dehveied by Dr G B Black, 
who succeeded to office on the death of the president, Dr J L Gibson 
E C Black discussed ocular injuiies m industry, reporting 10 cases 
of various injuries, with special reference to accidents occurring on 
railroads Articles on lighting, particularly m industry, were read by 
L D Wright, who made a plea for medical leadership m this project, 
and by A L Tostevin, who called for a visual survey of school children 
Certain ocular disorders found in the tropics were listed m papers 
by J A Pockley, K B Armstrong and Qifford Colvin The diseases 
described by the first two authors (among which were dendritic ulcer, 
quinine amblyopia, melanoma of the choroid and dacrycystitis) are not 
particularly confined to the tropics, although Pockley mentioned that 
scrub typhus may be accompanied with thrombotic changes in the 
retinal vessels, subconjunctival hemorrhage and corneal ulcer 

Colvin, however, confined his report to conditions indigenous to 
the tropics He stated that he had encountered dendritic ulcer, 
hyperemia of the disks and retinal hemorrhages with malana, painful 
ocular movements and sustained asthenopia with dengue, iritis with 
relapsing fever and dysentery, and corneal tumors with leprosy 
Herpes simplex of the cornea occurring m patients with malaria was 
described by W P Chamberlain and L H Bronson, medical officers 
in the Army of the United States They reported six times as many 
cases of such corneal involvement in a malarial division exposed to 
malaria as in a division not so exposed They recommended local 
application of sulfadiazine powder to the lesion 

Lessons to be learned by ophthalmologists from the war were sum- 
marized in a thoughtful paper by J B Hamilton His suggestions 
included utilization of opticians m private practice, an improved supply 
of ophthalmic nurses, an increase in special hospitals for ocular diseases, 
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the establishment of piivate ophthalmic clinics m the larger cities, 
ophthalmic training for dischaiged medical officers and the stimulation 
of laboratory and research woik by the society Hamilton also read a 
paper on tuberculous lesions of the eye '‘His classification follows 

1 Undoubted infection of the globe with tubercle bacilli 

(1) Uveitis with mutton fat keratic precipitates and Koeppe nodules 

(2) Uveoparotid fever 

(3) Conglomerate tuberculosis of the retina 

(4) Miliary tubercles on the retina associated with fulminating miliary 
tuberculous meningitis 

2 Tuberculous lesions of the globe in immune desensitized persons 

(1) Heterochromic cyclitis with or without complicated cataract 

(2) Disseminated choroiditis with loss of pigment 

(3) Retinal periphlebitis with hemorrhage in the vitreous and retinitis 
proliferans — Eales’ disease 

3 Tuberculous lesions of the globe m immune sensitized persons Phlyctenulosis 

4 Doubtful tuberculous lesions of the globe 

(1) Interstitial keratitis 

(2) Sclerosing keratitis 

(3) Episcleritis and scleritis 

5 Pseudotuberculous lesions, Boeck’s sarcoid 

He stressed the value of a history of contact and urged removal 
of the patient from his or her source of infection 

There were four papers on congenital cataract associated with rubella 
in the mother Ida Mann, summarizing the observations already made 
(which, incidentally, originated chiefly in Australia), pointed out that 
the period of susceptibility of the lens is between the first and the 
second month She wisely stated 

It has never been the custom for physicians to make searching inquiries concerning 
illnesses occurring at the very beginning of pregnancy This, undoubtedly, should 
be done m every case of congenital abnormality, when it may well be found that a 
variety of causes other than rubella operating during the first six weeks may 
produce congenital cataract and heart disease If such congenital disorders 
should be found specific for rubella, it would be surprising from the embryologic 
point of view Meanwhile, the observations stand for an important advance m the 
correlation of experimental and clinical findings 

N McA Gregg added to his previous contribution (Congenital 
Cataract Following German Measles in the Mother, Tr Ophih Soc 
Australia 3:35, 1941) and listed certain problems still to be solved 
— isolation of the virus of rubella, development of prophylactic and 
curative treatment, more publicity m order to prevent infection of the 
potential mother, and care and treatment of the defective child resulting 
from the disease Similar observations and recommendations were 
given by Charles Swan F V Scholes, medical superintendent of 
the Hospital of Infectious Diseases, brought up the interesting point 
that other virus diseases, notably measles, may, if sufficiently severe, 
produce similar fetal malformations 

In a paper on "Crossed Cerebral Dominance” (in which the master 
hand and the master eye are on opposite sides), J R Anderson and 
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C Weigall made this difficult and impoilant subject cicail) under- 
standable to the opbtbabnologist The ^\bolc article should be read, 
but their conclusions aie as follows 

1 Most children demonstrate naturally a preference for one or the otiicr hand 
This preference appears to be inheiited It requires practice before it becomes fixed 
The strength of its fixation laries gieatly with the individual In some persons 
transference of masterv to the other hand is difficult, while m others it can occur 
w'lthout upset 

2 The dominance of one eve is piobabl} also inherited 

3 The occurrence of crossed dominance is Iikch to be as'-oented witli nervous 
symptoms In addition, difficult} in learning to flv, in phving games, and even 
in routine school vv ork, is sometimes experienced 1 Iiese, and crossed dominance, 
are more probably concomitant signs of an imperfccll} integrated nervous svstem 
than the results of crossed dominance 

4 Ocular dominance mav affect the prescription of lenses if Iioth eves arc 
open while the nondommant e}e is being tested 

5 Difficulty in developing fusion is the rule in persons with convergent squint 
if crossed dominance is present 

6 It appears that if crossed dominance is alwavs an obstacle its influence ma} 
be obscured by special development of such qualities as determination, ciitliiisiasm 
and phvsical fitness 

7 Not only physical but emotional and intellectual gains mav follow the careful 
unilateralization of ocular and manual dominance in selected persons 

Other, and shottei, articles in the volume were those by A Joyce, 
who reported a case of ghoma of the retina cured by the implantation 
of a radon seed , by N M Maemdoe, w ho advocated the cm e of 
daciyostenosis by inserting a small lubber tube in the lower end of 
the lacrimal sac and placing it m an opening into the nose (the tube 
was subsequently removed), by J L R Carter, who desciibed his 
proceduie — apparently the universal one — of probing for infantile 
dacryostitis , by K O’Daj'-, wdio wrote somewhat inconclusiv^ely on 
the color of the human ins, by E V W Pockley, who stated the 
advantages of mtracapsular cataract extraction, by A d’Ombiain, who 
stated that he prefeis making his cataract incision wnth a keratome, 
and by L Gilchrist, who recommended partial occlusion in the treatment 
of amblyopia ex anopsia 

An article on repair of the eyelids and peiioibital structures w^as 
contributed by B K Rank, who appaiently is a plastic surgeon rather 
than an ophthalmologist 

Taken as a whole, this volume can be lead w'lth pleasure and piofit 
and clearly indicates that Australian ophthalmology is in the first rank 

G M Bruce 

Transactions of the Ophthalmological Society of Australia (British 
Medical Association) Volume 5 Price, 7s 6d Pp 143 Sydney, 
Australia, Australasian Medical Publishing Compaii}’-, Ltd , 1946 

In this volume are reported the proceedings of the fifth general meet- 
ing of the Ophthalmological Society of Australia, held in 1945 The 
opening address was delivered by the president, N McAlister Gregg 
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In a lengthy, but well aiianged, papei (which takes up about one 
thud of the volume) C G McDonald discusses diseases of the arteiies 
and then relation to the eye He suggests that the word “aiteiioscle- 
rosis” should be abandoned, as it is too geneial a term He believes 
that when the submtimal layer of an aitery is diseased “atheioma” 
IS the teim to be employed This condition is raiely detected m retinal 
vessels but may coexist with “essential hypertension” (hypertensive 
vascular disease) The lattei is the dominant disease of arteries 
McDonald divides this disease into thiee stages (1) functional 
vascular hypei tonus, (2) vasculai and visceral reactions — cardiac 
hypertrophy, medial hypei tiophy of small vessels and diffuse hyper- 
plastic sclerosis of visceral vessels, and endaiteritis obliterans — and 
(3) visceial failure — cardiac defeat, ceiebial vascular accidents and 
renal failuie “Malignant hypei tension” (rapidly progressive hyper- 
tensive vasculai disease) he discusses separately, although he is not 
convinced that it is a separate entity fiom hypertensive vascular disease 
In fact, he believes that all cases of hj^pei tensive vascular disease will 
become lapidly piogiessive if the diastolic piessure rises high enough 
Nephritis he classifies as (1) acute focal glomei ulonephntis, due to 
a piimaiy infection elsewheie, usually m the throat, (2) acute focal 
embolic glomei ulonephntis, occurring in the course of subacute infec- 
tive endocarditis, (3) acute diffuse glomerulonephritis, also due to a 
focal infection but later m onset , (4) subacute diffuse glomerulonephri- 
tis, with gross albuminuria but without elevation of blood pressure, and 
(5) chronic diffuse glomerulonephritis, the familiar chronic stage 

In describing the fundus oculi in hypertension and nephritis, he 
contributes little that is not already known to ophthalmologists He 
believes that no differentiation can be made ophthalmoscopically between 
the retinal pictuie of hypertension and that of nephritis Howevei, 
he also states that diabetic retinitis cannot be diagnosed with the 
ophthalmoscope 

P L Spero discusses some ocular manifestations due to malnutri- 
tion as seen in returned prisoners of war recently released by the 
Japanese He examined 64 patients He states that the most fre- 
quently encountered ocular lesion was letrobulbar neuritis followed by 
partial atrophy of the optic nerve affecting the papillomacular bundle 
His observations are confirmed and added to by F P Claff)^, who 
had himself been a prisoner of wai for three years He had discovered 
that retrobulbar neuiitis and corneal degeneration followed deprivation 
of vitamin B complex, and partial ophthalmoplegia resulted from the 
absence of thiamine He found impairment of vision (from 6/5 to 
counting of fingers) , fine nystagmoid movements, occasional mild 
papillitis, going on to temporal pallor, rare retinal hemorrhages, para- 
cential or central scotomas (relative or absolute), and normal peripheral 
fields The prognosis depended on the amount of atrophy that had 
supervened While frank corneal ulceration occasionally was encoun- 
tered, more frequently a noninflammatoiy diffuse superficial degenera- 
tion occuried Peimanent opacification was rare 

Darcy Williams speaks of the fitting of contact glasses, describing 
a technic which is similar to that used in the Umted States 

Thiee cases of toxoplasmic encephalomyelitis and chorioretinitis are 
reported by E G Robertson and J B Hamilton All the patients 
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were girls, aged 13, 5 and 16 years, respectively One had convulsions, 
1 was of below normal intelligence, and the other, an inmate of an 
institution, was unable to lead oi write All had choroidal changes, 
and calcified deposits were demonstrated m the i oentgenograms 

Granville Waddy reports a new oculai syndrome, consisting of poor 
vision (6/60 to 6/36), nystagmus, albmoid fundi and a high degree 
of intelligence He had 8 or 10 patients with this syndrome 

There are papers on ocular sarcoidosis by li Ryan and \V D 
Counsell and by the latter author with J B Hamilton In all, 3 cases 
are reported Conservative treatment is advocated, as the outlook is 
good Every effort should be made to distinguish Boeck’s sarcoid from 
tuberculosis 

In discussing the tieatment of secondary cataract, E T Smith 
states that early iridectomy is indicated If extraction is too long 
delayed, the eye may degenerate An interesting feature of this paper 
IS an account of the ocular vicissitudes of James Joyce, whose eyes 
were operated on more than seven times for cataract secondary to iritis 
F G Roberts’ patients had distressing psychologic reactions fol- 
lowing cataract extractions, and he advocated obtaining a state of 
complete “non-cooperation” m every case In a paper entitled 
“Premedication and Cooperation in Cataract Extraction,” he suggests 
giving the patients sodium amytal and eliminating the movements of 
the eyeball by injection of procaine The eye could be turned down- 
ward by stitches inserted into the superior rectus or on each side of 
the cornea In the ensuing discussion, there was evident a courteous 
lack of enthusiasm over this technic 

Prolapse of the iris, according to N M Mclndoe, is less likely 
to occur after a simple intracapsular extraction followed by suturing 
of the wound, instillation of physostigmine and ample postoperative 
sedation The prolapsed area should be immediately incised and 
replaced Cautery is contraindicated 

Arthur D’Ombrain believes that traumatic monocular glaucoma is 
a clinical entity He lists 18 cases, in all of which three common 
factors were present (1) a history of trauma, (2) glaucoma in one 
eye and (3) absence of glaucoma in the other eye He suggests that 
some types of concussion shock can upset the stabilization of intraocular 
pressure 

C H B Black reports 3 cases of keratitis which he believes were 
due to deficiency of ascorbic acid He asks for further clinical investi- 
gation of the subject by others 

A case of septic thrombosis of the cavernous sinus is reported by 
R G Banks-Smith After severe headache and delirium, double 
proptosis appeared, and there was venous engorgement in one fundus, 
the other being invisible because of edema The patient recovered under 
penicillin and sulfonamide therapy, with normal vision in one eye but 
with atrophy of the optic nerve and blindness in the other 

The Volume ends with an obituary of the late Sir James Barrett 
This olympian figure, one of the great men of the Empire, had begun his 
career as an ophthalmologist P -RRTTrp. 
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POSTOPERATIVE COMPLICATIONS OF CATARACT 

EXTRACTION 

WILLIAM F HUGHES Jr, MD 
CHICAGO 
AND 

WILLIAM COUNCILMAN OWENS, MD 

BALTIMORE 

I N A PREVIOUS paper/ based on a survey of 2,086 operations 
performed under similar conditions but with different operative 
technics, we compared the results of various technics used in cataract 
extraction It was found that the majority of postoperative complications 
were related to the type of operation used rather than to the general 
systemic condition of the patient Such data immediately indicated 
certain surgical procedures which could be expected to obviate many 
of the postoperative complications In the present paper we have 
reviewe(d all these complications with the idea of determining the most 
effective measures for their prevention and tieatment Unfortunately, 
the various methods of handling postoperative complications cannot 
he evaluated statistically in most instances because of the multiplicity 
of causes and the relatively few instances of each complication 

POSTOPERATIVE COMPLICATIONS OF CATARACT EXTRACTION 

Incomplete Closwe of the Wound — Delayed closure of the corneal 
incision was noted m 63 cases of this senes, occurring most commonly 
when vitreous had been lost This complication was almost completely 
prevented by the use of two McLean silk corneoscleral sutures ^ The 
experimental use of surgical gut corneoscleral sutures has proved less 
satisfactory m our hands than that of silk sutures Plain surgical gut 
sutures were usually absorbed soon after the fifth postoperative day. 

From the Wilmer Ophthalmological Institute of the Johns Hopkins Uni- 
versity and Hospital 

A summary of this paper was read before the Section on Ophthalmology at 
the Ninety-Fifth Annual Session of the American Medical Association, San 
Francisco, July 5, 1946 

1 Hughes, W F, Jr, and Owens, W C Extraction of Senile Cataract 
Statistical Comparison of Various Techniques and the Importance of Preoperatue 
Survey, Am J Ophth 28 40, 1945 
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and complications incident to gaping of the Asound oltcn ensued. 
Chiomic surgical gut sutures \\eie used in a few cases to retard absorp- 
tion Howe^el, they were difficult to place prioi to the section bccau<;c 
of their inflexibility, they produced a greater postopeiative reaction and 
in some cases i equii ed w eeks to absorb completely 

When incomplete closure of the w'ound occuiied, the necessit} of 
secondary operatne lepaii depended largely on whether vitreous oi 
capsular mateiial had been caught in the lips of the gajimg wound Ot 
47 cases without protrusion of vitreous, the use of a conjunctival flap 
or of additional corneal sutuies was neccssaij in onh 5 On the othci 
hand, in 12 cases in which there were exposed blebs of Mtreous furthei 
operatne treatment was required In 3 of the lattei heat cauteri/ation 
alone w^as sufficient to close a detect of less than 3 mm but failed in 
3 cases with wudei gaping In 9 cases a conjunctnal flaj) or additional 
corneal sutures w'ere required 

Piolapse of the Ii !’> — Prolapse of the ins occurred in 56 cases in 
this series In 75 per cent of the eases the jnolapse was small and 
w^ell covered wnth conjunctna It is inteiesting to note that in 43 j ci cent 
of cases the prolapse did not occur until after the elecenth postoperatne 
day and that in 1 case it did not appear until six months after the 
extraction In these cases of late prolapse the ins was nsuallv adheient 
to the posteiioi hp of the corneal wound at the time of the patients 
discharge from the hospital 

The major etiologic factoi appealed to be incomplete closure of the 
corneal wound Prolapse occurred in 21 per cent of cases with gaping 
w^ounds, in contrast to 3 per cent of 2,000 cases w ithout detectable sepaia- 
tion of the wound The pieservation of a round jiupil has often been 
thought to increase the likelihood of latei piolapse Howe%ei, with 
corneoscleral sutuies, the incidence of prolapse of the iiis alter round 
pupil extractions wuth iiidotomy was the same as that after exti actions 
combined wuth a full iridectomy In the few cases of lound pupil 
extraction w ithout peripheral iridotomy prolapse was fiequentl} encoun- 
tered Occasionally at operation it w^as difficult to reposit the iris because 
of the tendency of bulgiUg vitreous to force the ins into the w'ound 
and in such cases there seemed to be a predisposition to piolapse Loss 
cJf vitreous at the time of opeiation was not a predisposing factor The 
use of one, and especially tw^o, corneoscleral sutuies at opeiation reduced 
the incidence of piolapse of the iiis^ 

Small prolapses, in wffiich a nubbin of ins, 1 to 2 mm in size, was 
visible beneath an intact conjunctival flap, w^ere frequently not repaiied 
In a few instances, intensive use of miotics prevented fuither herniation 
of the ms and the w^ound healed satisfactorily However all large 
prolapses or piolapses in which the ins tissue was not co^ered with 
conjunctiva were excised The technical difficulties w'ere least when the 
operation was perfoimed wuthin a few days after the piolapse had 
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occuired, when an intact conjunctival flap was piesent over the prolapse 
01 when the coineal wound ■was secuiety closed, either with the original 
coineoscleial sutuies or b) normal healing Coineoscleial sutures were 
essential in lepaiiing the w'ounds if there was wnde gaping, if a con- 
junctival flap could not be mobilized easily or if vitreous had presented 

There was no demonstrable difference m the final visual result m 
cases of small coveied piolapses m which theie w^as no opeiative intei- 
"\ention and those in wdiich there was complete excision, m cases in 
'which the wmund was closed wuth a conjunctival flap and cases m which 
a corneal sutuie was used, and cases in wdiich theie w^as immediate 
and cases m which theie was delayed lepair 

Delayed RcjoimaUon and Late Loss of Anteuoi Chamber — The 
anterioi chambei was flat at some time dining the postopeiative course 
in 66 cases In 21 per cent of these cases the anteiior chamber w^as 
collapsed at the time of the first dressing, in 30 pei cent the anterioi 
chambei w^as foimed at the first dressing but subsequently was lost In 
32 per cent the chamber w^as lost at the time of removal of the corneo- 
scleral sutures, and in 17 per cent it collapsed the day after removal of 
the sutures 

One constant etiologic factor contributed to the delayed reformation 
^ind to late loss of the anterior chamber, namely, filtiation of aqueous 
through the coineal incision In the majority of the cases there was 
direct clinical evidence of such filtration Gaping of the corneal 
incision was detected in 10 1 pei cent, a filtering bleb of the conjunctiva 
was present m 7 2 pei cent, a tear in the conjunctival flap w^as noted 
m 2 9 per cent, and loss of the chamber during or aftei removal of 
sutures occuired in 49 per cent However, no obvious reason could 
be found to explain 9 cases of nonieformation of the chamber It is 
piobable, however, that in these 9 cases some filtiation might have 
been taking place aiouiid a deepl} placed suture tiact, for the anterioi 
chamber has frequently been found to deepen after the removal of 
corneoscleral sutures 

Loss of the anterioi chambei following remoial of coi neoscleral 
sutures can be partially averted by piecautions taken in the placement 
and removal of the sutures The sutures should not be placed too 
deeply, but wuth long, superficial bites into the sclera and the corneal 
bps of a somewhat shelving notch In general, such sutures should 
not be removed befoie the tenth postoperative day In lemoving the 
sutures, adequate topical anesthesia is essential, and akinesia of the 
hds IS sometimes necessaiy The point of a sharp iiis scissois should 
be directed away from the wound (either up oi horizontal!} ) The 
suture should not be giasped with forceps until it has been cut, so 
that the w'ound wall not rupture if the patient unexpectedly moves 
his eye A Graefe knife can be used to cut the sutures If the 
sutures are deeply placed or if the patient is uncooperative removal 
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of sutures should be postponed until a \\eek or two aftei discharge 
from the hospital, when they can be lemoved more easily 

Treatment of a flat anterior chambei is directed toward closuie ot 
any filtering point m the wound and the use of measuics to prevent 
peripheral anterior synechiae Application of a piessurc bandage is 
sometimes adequate to close a small filtering bleb ]\Iorc pronounced 
gaping of the corneal wound oi rents m the conjunctival flap maj have 
to be repaired In cases in which the chamber spontaneous!} liecomes 
shallow after the eighth postoperative day, it is sometimes advisable 
to remove the corneoscleral sutures To pie\ent the formation of 
peripheral anterior synechiae, the pupil is kept mobile by the alternate 
use of mild mydriatics and miotics , for the most part it is kept 
constricted with miotics 

Air was injected into the anterior chainhci in sonic cases m which 
the chamber remained collapsed foi seven to ten days This i\as done 
by making a slanting incision with a Ziegler knife through clear cornea 
Then a short 25 gage needle on a 2 cc hypodermic syringe was inserted 
through this opening and sufficient an injected to refoim the anterior 
chamber and to break up adhesions The procedure is not without 
possible complications, the most important of ivliich is a breakdown 
of the freshly healed incision, with hemorrhage into the anterior 
chamber or prolapse of the iris lesulting Accidental injection of air 
into the corneal stroma is of no consequence Injection of air into 
the anterior chamber successfully reformed the chamber in all of the 5 
cases in which it was used in this series, but peripheral anterior 
synechiae, visible without gonioscopic examination, persisted m 2 cases 

The formation of peripheral anterior synechiae as a result of collapsed 
anterior chamber is generally considered to be a predisposing factor 
in the pioduction of secondary glaucoma In 23 cases wuth flat anterior 
chambers for over seven days, secondary glaucoma ensued m 17 4 per 
cent, m contrast to an incidence of 4 3 per cent of 2,062 cases ivithout 
prolonged absence of the anterior chamber This diffeience is suggestue 
of an etiologic relationship, but it is not statistically significant 

Persistent Hasiness of the Cornea — It is oui impression that “striate 
keratitis,” or wrinkling of Descemet’s membrane, moie commonly follows 
the technic of intracapsular extraction with corneoscleral sutures than 
earlier technics of extracapsular extraction wuthout coi neoscleral sutures 
Such postoperative edema of the cornea is usually transitory, disappear- 
ing within two or three weeks after operation Howevei, peisistent 
corneal haziness was sufficient to reduce final vision below 20/30 in 
11 cases (0 5 per cent) No single etiologic factor can be isolated, but 
It appears that excessive instrumentation at the time of operation, 
trauma in the placement of sutures, postoperative iridocyclitis and poor 
closure of the wound are prominent factors These factors may lead 
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to such damage to the corneal endothelium and so prevent its noimal 
regeneration that edema of the cornea persists It is mteiesting that 
in 2 cases with Fuchs’s dystrophy, 3 cases with inactive interstitial 
keratitis and 7 cases with other t)^pes of preoperative corneal scarring 
no increase m the corneal opacities followed cataract extraction To 
reduce the tiauma during the placement of corneoscleral sutures, 000000 
braided silk on atraumatic needles ’ has been used If the suture tract 
IS excessively long, the sutuie should not be tied too tightly, or a 
“surgeons’ knot” should be used to avoid undue wrinkling of the cornea 
Hemorrhage into the Anteiioi Chamber — In this series, postopera- 
tive hemorrhage into the anterior chamber occurred m 195 cases In 
71 cases the hemorrhage either filled the anterior chamber or was 
recurrent In addition, hemorrhage followed the removal of corneo- 
scleral sutures m 3 6 per cent of 1,030 cases m which they were used 
These cases have been reported elsewhere ^ and the following is a 
summary of these reports 

Our data support the general thesis that hemorrhage m the anterior 
chamber results from rupture of new-formed capillaries in the healing 
wound The incidence of hemorrhages was significantly low for those 
extractions in which the Graefe section was placed almost in clear 
cornea, such wounds probably healing with less vascularization Hemor- 
rhages occurred least frequently when tvvm corneoscleral sutures were 
used to secure film closure of the wound Extensive hemorrhages 
were more prone to occur m patients with severe or long-standing 
diabetes, but the height of the blood sugar was not an impoitant factor 
Various conservative measures of treatment, such as hot or cold 
compresses, did not appear to influence the absorption of blood appreci- 
ably Blood lying on the iiis was absorbed more rapidly than blood 
either lying on capsular remains or mixed with vitreous 

The final visual lesults were somewhat poorer m the cases with 
postoperative hemorihage m the anterior chamber, principally because 
of persistent opacities in the vitreous, a lesult of seepage of blood from 
the anterioi chamber into the vitreous 

Expulsive Hemorrhage — From a survey of the hteratuie and our 
own 3 cases, little or no correlation is apparent between systemic hyper- 
tension and expulsive choroidal hemorrhage Age, perhaps choroidal 
aiteiiosclerosis, and sudden reduction of mtraoculai tension (e g, m 
eyes with glaucoma) seem to be more important factors Attempts to 
reduce the blood pressure preoperatively are, therefore, not indicated 

2 These needles are manufactured by DaMs & Geek, Inc, New York 

3 Hughes and Owens ^ Owens, W C, and Hughes, W F, Jr Intra- 
ocular Hemcnhage in Cataract Extraction, Arch Ophth 37 561 (Mav ) 1947 
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hidocychtis — The thiee chief causes of postopciaine mclocychtis 
aie (1) letamed lens material, (2) lupluic of the h}aloKl membrane 
ot the -Mtreous and (3) low grade infection 

1 Iiidocychtis Due to Retained Lens Mateiial In the picviously 
lepoited anal} sis of this series,^ postopci ative nidoc}chtis was found 
to be closely related to the amount of residual lens capsule and coitex 
left m the eye at operation In 86 per cent of the 125 evtiacapsular 
exti actions with iridocyclitis, the onset of the inflammation was within 
one month after the opeiation In 5 pei cent the indoc}chtis appeared 
foi the fiist time after a discission, and m 2 pei cent a pi c\ ions irido- 
cyclitis was reactivated by a subsequent discission Ihc clinical picture 
ot postopei ative iridocyclitis associated with ictaincd lens mateiial was 
nonspecific Inflammatoi} changes, such as thickening and vasculariza- 
tion of the ins, fine keiatitic precipitates, foimation of postciior s\nechiae 
and cychtic membrane and, occasionally, exudation into the anterioi 
chambei, weie most pionounced m these cases with the gieatest amount 
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of residual lens substances (table) Mutton fat keiatitic precipitates 
weie not ordinarily seen Coineal edema persisted m some cases In 
the few cases m wdiich enucleation w'as done the nonsjiecific picture of 
subacute endophthalmitis was presented 

In a compilation of data, it was found that m the majoiit} of cases 
of Iiidocychtis there developed a cutaneous sensitivity to lens piotem 
The test for sensitization is performed by the intiacutaneous injection 
of 0 1 cc of a 2 per cent solution of beef lens protein A reaction 
over 5 mm in diameter after tw^enty-four to forty-eight hours is con- 
sidered positive, and leactions of 5 to 6 Gm are obtained in highly 
sensitive patients Positive reactions may develop as eaily as the tenth 
day after extracapsular extraction Desensitization w^as a valuable pio- 
cedure m controlling this type of postoperative iridocyclitis , it is best 
carried out by Burky and Henton’s method,* the pimciple being utiliza- 
tion of the synergistic antigenic activity of staphylococcus toxin to step 
up the weak antigenic activity of lens protein The technic of such 

4 Burky, E L , and Henton, H C Staphylococcus Toxin Combined witn 
Lens Extract as a Desensitizing Agent m Individuals with a Cutaneous Sensi- 
ti\ iti to Lens Extract, Am J Ophth 19 782, 1936 
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desensitization is as follows The dilution of staphylococcus toxin to 
which the patient shows a positive leaction (usuall}^ 1 100 to 1 10) is 
made up in a 2 per cent lens protein solution, and 0 1 cc of this mixtuie 
IS injected intiacutaneously once or twice a week until no reaction is 
obtained In some cases of iridocyclitis and retained lens mateiial m 
A\hich cutaneous sensitivity to lens protein was demonstrated, the theia- 
peutic effect of desensitization with the lens protein-staphylococcus toxin 
mixtuie -was striking In other cases, the iridocyclitis cleared after 
surgical lemoval of the offending lens mateiial 

2 Iridocyclitis Following Rupture of the Hyaloid Membiane ot the 
Vitieous Ruptuie of the hyaloid membrane at opeiation with piesen- 
tation or loss of vitreous has been shown ^ to lesult m a relatively high 
incidence of postopeiative ii idocyclitis In such cases the eye usually 
lemamed congested, and the aqueous ray persisted ^Mth few changes in 
the ins foi two to four weeks postoperatively 

Ruptui e of the hyaloid face of the vitreous was often delayed sex eral 
months after normal healing had occurred This xx^as observed m a 
numbei of patients and may be more frequent than is commonly sup- 
posed The usual pattern of such late rupture xxas as follows Several 
weeks or months after operation iritic pain suddenly occurred The 
amount of pain xxas variable, sometimes being intense and sometimes 
being so slight that careful inquiry xx^as needed to elicit its history 
Vision became bluired, and examination xvith the slit lamp usually 
levealed loxv grade iiitis, a ruptured hyaloid membrane and some float- 
ing ins and ciliary pigment The iritis xvas usually of short duiation 
and subsided xxith use of a mydiiatic, such as scopolamine, xvith no 
lesidual damage This late complication usually occurred after lound 
pupil mtracapsular exti actions and is probably due to pinching off the 
bleb of xntieous xxdiich frequently projects forxvard like a mushroom 
into the anterioi chamber 

»3 Iridocyclitis Due to Loxv Grade Infection In some of the cases 
of postopeiatwe iridocyclitis xvithout retained lens mateiial or rupture 
of the hyaloid membrane the inflammatory process may be due to a 
loxv grade infection However, it does not respond favorably to chemo- 
therapy Nonspecific protein therapy m the form of intravenous injec- 
tions of typhoid vaccine xxas the most effectwe method of treatment 
Local treatment consisted of mydriatics, hot compresses and short xvax'-e 
diathermy 

Secondary Glaucoma — Glaucoma secondary to cataract extraction 
occurred m 87 cases in this senes and xvas most often preceded by irido- 
cyclitis Of less etiologic importance xvere nonreformation of the 
anterior chamber, capsular and cortical remains or loss of xutreous ^ 
In 12 of these 87 cases xvith secondar)'- glaucoma normal tension xxas 
niaintained ovei five yeais xvithout operative interx^ention In the 
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lemainmg cases the intraocular piessuie was unconti oiled by miotics, 
and operation was performed in 65 

The choice of operation depends on the conditions m the anterior 
ocular segment which lead to the secondary rise of tension In cases 
in which the angle is blocked by antcnoi synechiae or inflammator} 
debris, cyclodialysis is the operation of choice McPherson‘S repoitcd 
the results obtained in 52 such cases, finding that in 37 per cent cyclo- 
dialysis controlled the tension for at least one year, the majority of 
failures occurring wnthin the first six months PIcmorrhage in the 
anterior chambei follow mg cyclodialysis affected the prognosis unfavor- 
ably Accordingly, pressure is applied over the site of the cyclodialysis 
immediately after lotation of the spatula, and any blood is w'ashed out 
of the anterior chamber b} means of the Randolph cyclodialysis instru- 
ment “ Since the success of cyclodialysis has been correlated by 
Barkan and his associates " w ith continued patency of the opening into 
the suprachoroidal space, the following measures are taken to promote 
this result (1) selection of the site of operation in the upper quadrant 
if possible to avoid blocking of the angle should hemorrhage into the 
anterior chamber occur, (2) selection of a sector of the angle which is 
deepest and freest of peripheral anterior synechiae, and (3) continued 
use of miotics for at least several weeks after operation 

In a few cases of aphakic secondary glaucoma corneoscleral trephina- 
tion was used The results were comparable to those following c}clo- 
dialysis This operation should probably be limited to eyes wntli a deep 
anterior chamber 

Chandler ® has recently stressed the etiologic importance in cases of 
aphakic glaucoma of a block betw^een the posterior and the anterior 
chamber In these cases examination w ith the slit lamp reveals adhesions 
between the pupillary margins and the capsulai remains or the intact 
hyaloid membrane Because of this block the anterior chamber becomes 
shallow To relieve the block, the communication betw'een the posterior 
and the anterior chamber is reestablished either by a discission or by an 
iridectomy 

Epithelial Doivugi owth — Intractable secondary glaucoma after cata- 
ract extraction may be caused by a downgiowth of epithelium into the 
anterior chamber Only 1 enucleated eye in our series showed an epi- 

5 McPherson, S D , Jr Cvclodialysis m the Treatment of Glaucoma, 
Am J Ophth 29 848, 1946 

6 Randolph, ME A New C\ clodialj sis Instrument, Am J Ophth 26 
187, 1943 

7 Barkan, O , Bo\le, S F, and Maisler, S Mode of Action of Cyclo- 
dialysis, Am J Ophth 19 21, 1936 

8 Chandler, PA A Neglected Cause of Secondary Glaucoma in Ejes 
in Which the Lens Is Absent or Dislocated, Arch Ophth 37 740 (June) 1947 
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thelial do\Migrowth This complication can be avoided by the use of 
a conjunctival flap of such size that its edges can be carefully sutured at 
an adequate distance from the coineal incision and by the ilse of a 
corneoscleial sutuie to msuie firm closure of the corneal wound In 
cases of peisistent secondaiy glaucoma m which an epithelial down- 
growth IS suspected, iriadiation has been used, but the effectiveness of 
this measure cannot be evaluated at present 

Simple Detachment of the Retina — Retinal detachment fdllowed 
cataract extraction m 31 cases of this senes The incidence of this 
complication progressively rose with increasing amounts of vitreous 
lost at the time of extraction ^ Bagley ^ studied m detail these and 27 
additional cases of retinal detachment in aphakic patients operated on at 
the Wilmer Ophthalmological Institute It was found that many retinal 
detachments m aphakic eyes occurred long aftei the cataract extraction , 
a histor}'- of predisposing trauma was not often obtained, and detection 
of retinal perforation was relatively uncommon Such evidence suggests 
that loss of vitreous at the time of cataiact extraction may initiate degen- 
erative changes with the formation of traction bands, which subsequently 
pull off the retina Retinal detachment followed extracapsular extrac- 
tions as frequently as the mtracapsular type, a fact which minimizes 
the importance of any supporting action which the posterior lens capsule- 
zonule diaphragm might be considered to have Mechanical reattach- 
ment of the retina was achieved in 35 per cent of the cases in which one 
or more perforating diatheimy operations weie performed Factors 
which contributed most to the failures were (1) duiation of the detach- 
ment longer than two months before operation, (2) inability to find a 
letmal perforation befoie operation and (3) failure of the retina to fall 
back into position after the evacuation of subretinal fluid In the last 
group of cases, injection of isotonic solution of sodium chloride into the 
vitreous or the anterior chamber to force the elevated retina back into 
place resulted in improvement in the operative results In 18 cases m 
which two diathermy operations had failed, further attempts at reattach- 
ment were unsuccessful 

Combined Detachment — The patients in this series were not exam- 
ined specifically to determine the incidence of combined detachment of 
choi Old and retina aftei cataract extraction However, combined detach- 
ments were usually found in eyes with a flat anterioi chamber O’Brien 
pointed out that the combined detachment is piobably the result of 
■collapse of the chambei Beginning subsidence of the combined detach- 

9 Bagley, C Retinal Detachments A Compaiison of the Etiology and 
Results of Treatment in Phakics and Aphakics, to be published 

10 O’Brien, C S Detachment of Choroid After Cataract Extraction 
Clinical and Experimental Studies, with Report of Se\ent\-Five Cases, Arch 
Ophth 14 527 (Oct) 1935 
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ment usually indicates an eaily lefoimation of the anterioi chanibci If 
the anterioi chambei lefoims, a patient with combined detachment 
lequires’no special tieatinent and is discharged loutmely from the hos- 
pital All such combined detachments subside uneventfully, and theie is 
no evidence that they predispose to simple detachment of the retina 

Puiiilent Eiulophthalnnh '; — Purulent endophthalmitis occurred in 21 
cases of this series It vas usually detected on the first dressing one 
to foul days after extraction Ho\\ever, m 1 case endophthalmitis 
developed five veeks after the incomplete lepair of a prolapsed ins and 
m anothei, eighteen months after the cataract exti action In 2 cases 
puiulent endophthalmitis followed capsulotoinies jieifoimed months allci 
the cataract extiaction In cases of most violent inflammation thcic 
were edema of the lids, edema and congestion of the conjunctna, ha/mess 
ot the coinea, exudate m the anterioi chamber and blurred led reflex 
Cultures of the secietion in the lower cul-de-sac usually rexcaled hemo- 
lytic Staphylococcus auieus, but m isolated cases Stajiln lococcus allnis 
stieptococci, pneumococci, Hemophilus influenzae and Escherichia coli 
w'eie found In 4 cases the infection appeared to be primaiy m the 
anterior pait of the vitieous the coinea remained cleai but vision was 
impaired by the formation of a cyclitic membiane Occasionalh the 
path of the infection could be ti aced dowm the coi neoscleral suture 

The most likely soui ces of infection m these patients w'ere ( 1 ) 
obstruction of 'the lacrimal ducts, with resulting low giade chionic 
dacr}^oc 3 'stitis , (2) inadequately tieated chronic conjunctnitis (3) 
sudden onset of an acute infection of the upper lespiratoi} tract '' few 
da)^s aftei operation, (4) supeificial abscesses aioimd coriieoscleial 
sutures, infrequently with direct extension of infection along the sutuie 
tract into the anterior chamliei, and (5) undetermined causes possililr 
a break m sterile technic at opeiation Diabetes or the letention of lens 
material in the eye did not predispose to the development of purulent 
endophthalmitis The followung prophylactic measures have been 
employed for the last tw'o and a half years, wuth the result that onh 
2 cases wnth purulent endophthalmitis have occuiied in o^er 1 200 
extractions 1 The lid margins, the conjunctiva and the laciimal sacs 
are carefully examined before operation foi signs of chionic infection 
Routine preopeiative cultures w'^eie taken for several years and then 
abandoned because it was found that significant chronic infection was 
manifest clinically The significance of pathogenic staphylococci on 
the Iid margins and conjunctiva has been emphasized by Dunnmgton and 
Locatcher-Kliorazo 2 Cultures aie taken in suspicious cases, and any 

11 Cooper, E A Note on Preoperative Eje Cultures, Am J Ophth 16 850, 
1935 

12 Dunnmgton, J H , and Locatclier-Khorazo, D Value of Cultures Before 
Operation for Cataract, Arch Ophth 34 215 (Sept ) 1945 



H UGHES-OWENS—CA TARACT EXTRACl ION 


587 


infection is eliminated by the local use of penicillin solution or ointment 
(ljOOO-2,500 Oxfoicl units pei giam) for a week or more before opera- 
tion At piesent penicillin solution is used locally at least three times 
during the twenty-foui houis prior to operation A 3 5 per cent tincture 
of iodine followed by alcohol is used for cleaning up the lids and brow 
In a small series of cultures of mateiial from the skin taken before and 
aftei operation, it was found that the iodine and alcohol weie slightly 
better than a 1 200 tincture of mtiomersol N F (“tincture metaphen, 
1 200”) and a 1 1,000 tinctuie of meithiolate (sodium ethylmercuri- 
thiosulfate) However, with all these substances, positive cultures 
Meie obtained fiom the skin of the lids after opeiation m over 25 
pei cent of cases, thus emphasizing the need to covei as much of the 
skin and biow as possible by careful draping Rubbei gloves aie 
i\oin loutmely Shaip instruments aie steiihzed for foity minutes m 2 
pei cent saponated cresol solution U S P Perhaps supenoi to this 
IS, the solution recommended by Post^’ 3 Penicillin ointment is now 
used foi diessmg at the end of operation and daily thereaftei, the first 
dressing being peifoimed within twenty-foui hours after operation The 
frequent application of penicillin ointment occasionally results in sensi- 
tization to penicillin, pioducing edema and deimatitis of the lids In a 
considerable propoition of cases m which opeiations weie done dining 
the period from 1939 to 1943, sulfadiazine or sulfamerazme was given 
01 ally as a piophylactic measuie Fiom subsequent experience it appeals 
piobable that this additional measuie is unnecessary 

Adequate mtiaoculai penicillin levels are essential in the treatment 
of postoperative puiulent endophthalmitis The highest levels of peni- 
cillin are obtained with the following methods (a) subconjunctival 
injection of 2,500 Oxford units eveiy four houis, (b) the application of 
cotton packs soaked in penicillin solution, 20,000 units per cubic centi- 
metei, to the lower cul-de-sac eveiy four hours, oi (c) a single injection 
of 500 to 1,000 units into the anteiior chamber or the vitieous 

The final vision following purulent endophthalmitis was poor in most 
cases Pi 101 to the days of sulfonamide therapy, all vision was lost in 

13 Post, M H, and Moor, W The Stenhzation of Shaip Instruments by 
Chemical Solutions, Am J Ophth 25 579, 1942 

14 von Sallmann, L Penicillin and Sulfadiazine m Treatment of Experi- 
mental Intraocular Infection with Pneumococcus, Arch Ophth 30 426 (Oct ) 
1943 Penetration of Penicillin into the Eje Further Studies, ibid 34 195 
(Sept) 1945, Penicillin Therap\ of Infections of the Vitreous, ibid 33 455 
(June) 1945 Struble, G C, and Bellows, J G Studies on the Distribution 
of Penicillin m the E^e and Its Clinical Application, JAMA 125 685 
(Juh 8) 1944 Leopold, I H Intravitreal Penetration of Penicillin and Peni- 
cillin Therapy of Infections of Vitreous, Arch Ophth 33 211 (Alarch) 1945 
Rjciolt B W Penicillin and the Conti ol of Deep Intraocular Infection, Bnt 
T Ophth 29 57, 1945 
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9 such cases, and enucleation was performed m 3 Of 12 patients treated 
systemically with sulfonamide compounds, 2 lecoveied 20/30 vision, 3 
were able to count fingers , 3 lost all light perception, and 4 had enuclea- 
tion or evisceration One patient treated systemicall) with penicillin 
and sulfadiazine combined with subconjunctival injections of penicillin 
recovered 20/20 vision A patient with an infection occurring on the 
tenth postoperative day failed to respond to systemic administration of 
sulfadiazine and injection of penicillin into the anterior chamber 

COMMENT 

The present technic of cataract extraction used at the Wilmer Insti- 
tute varies somewhat among individual cases, hut in general it consists 
in the following routine The pupil is dilated with 2 per cent homatropmc 
hydrobromide The orbicularis muscle of the lids is paralyzed by injec- 
tion of procaine according to the Van Lint technic, or m some instances 
by the O’Brien block Retrobulbai injection of 1 5 to 2 0 cc of 2 per cent 
procaine hydrochloride and repeated instillations of 0 5 per cent tetracaine 
hydrochloride are used for local anesthesia Occasionally general anes- 
thesia induced with intravenous administration of sodium pentothal is 
used with apprehensive or uncooperative patients The traction suture is 
inserted m the superior rectus muscle A conjunctival flap about 3 to 4 
mm in size is dissected down to the limbus from 10 to 2 o’clock A sheh- 
ing horizontal groove is made halfway through the corneoscleral tissue at 
the base of the conjunctival flap from 11 to 1 o’clock, using a Lundsgaard 
knife Two corneoscleral sutuies of 000000 bi aided silk on an atiau- 
matic needle - are inserted thiough these giooves according to the technic 
of McLean The corneal incision is usually made with a Graefe knife, 
but a keratome may be used Should the suture be .cut inad\ ertently, a 
complication which is surprisingly infrequent, the suture can easil) be 
replaced If necessary, the corneal incision can be enlarged Muth Cas- 
troviejo scissors One peripheral iridotomy is made between the two 
sutures at 12 o’clock The lens capsule is grasped at 6 o’clock, usually 
under the ins, with the Castroviejo or the Arruga inti acapsular forceps 
With counterpressure below, the lens is delivered by tumbling thiough 
the round pupil The corneoscleral sutuies are tied, the ins is reposited 
If necessary, and the conjunctival flap is restored to its normal position 
with silk sutures Physostigmine salicylate, 0 25 pei cent solution, is 
instilled, followed by penicillin ointment A binocular dressing with 
protective mask is applied The first dressing is made the following 
day, and the patient is allowed out of bed within twenty-four to seventy- 
two hours after operation The pupil is dilated with ati opine on the 

15 McLean, J M A New Corneo-Scleral Suture, Arch Ophth 23 SS4 
(March) 1940 
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first 01 the second postoperative day The corneoscleral sutures are 
removed on the eleventh da)% and the patient is discharged the following 
morning 

SUMMARY 

A study has been made of the causes, tieatment and prognosis of 
complications following cataract extraction m 2,086 cases 

The complications i elated to insecure closure of the corneal wound, 
such as wide gaping with prolapse of vitreous or ins, delayed reformation 
of the anterior chambei and hemorrhage into the anterior chamber, are 
largely prevented b}^ the use of two silk corneoscleral sutures These 
complications are treated by excision of any vitreous, lens capsule or 
ins tissue caught m the lips of the wound, and closure by means of a 
conjunctival flap or additional corneoscleral sutures If the anterior 
chamber does not show signs of reforming within seven to ten days, air 
IS injected into the anterior chamber 

Postoperative iridocyclitis occurs most frequently m patients with 
retained lens cortex Many of these patients acquire a hypersensitivity 
to the retained lens cortex and respond well to mtracutaneous desensi- 
tization and operative removal of the lens material Iridocyclitis may 
also follow loss of vitreous at operation or late rupture of the hyaloid 
membrane 

Secondary glaucoma most frequently follows postoperative irido- 
cyclitis In only a small fraction of cases is the tension satisfactorily 
controlled with miotics, m the majority operative intervention being 
required 

Postoperative simple detachment of the retina is usually associated 
with loss of a significant amount of vitreous at the time of operation 
The results after perforating diathermy operations were poor if more 
than two months had elapsed after the onset of the detachment or if the 
retina failed to fall back satisfactorily after withdrawal of subretinal 
fluid In cases of the latter, the injection of isotonic solution of sodium 
chloride into the anterior chamber to force the retina back into position 
greatly improved the prognosis 

Suggestions are presented for the prevention and treatment of post- 
operative purulent endophthalmitis 

ABSTRACT OF DISCUSSION 

Dr M Hayward Post, St Louis In the past few )^ears certain 
factors have entered the technic of cataract extraction which have resulted 
in pronounced changes in the relative importance of the A^arious com- 
plications following this type of surgical intervention The introduction 
of corneoscleral sutures is undoubtedly the greatest single advance in the 
surgical technic during this time I have been able to achieve excellent 
results in several cases, in which without this safeguard the eyes would 
have suffered severe loss of vitreous, and probabty ultimate destruction 
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I piefer to use one McLean suture The advantage of two or more is 
leadily understood and m the hands of experts piobahly justifies their 
use, but the complications refeiied to by the authors undoubtedly have 
to be reckoned wuth I am sui prised at the emphasis placed on the 
difficulties of the removal of these stitches, foi except where the suture 
has been a little too deeply placed, lesultmg m leakage of tiie aqueous, 
they appear to be well toleiated for twelve or fourteen days, by wdiich 
time then remo\al is much facilitated Care should be taken to place 
them as supeificially as possible It is surprising what a small bite of 
either sclera or cornea is adequate I have nevei seen a suture so placed 
cut out after being successfully tied, until at least ten dajs had passed 
Use of a surgeon’s knot prevents slipping and the danger of buckling 
of the wound My colleagues and I have experienced comparatively 
few cases of phakoanaphylactic reaction among 214 extracapsiilai extrac- 
tions performed since Oct 1 1944 In 1 of these, a case of m} own, 
m which the patient was ner\ous and had a cardiac lesion wdiich pro- 
hibited the use of pentothal sodium anesthesia, Mtreous was expelled 
after the capsulotomy, so that a laige part of the coitex could not be 
delivered Some years ago, Dr Biirk}'^ let me ha\e a quantiU of lens 
extract to be used in tlie diagnosis and treatment of tins condition but 
uiifoi tunately, the number of such cases at that time w.is insufficient to 
make possible any definite conclusions The present method of Dr 
Burky and Dr Henton appears to be a considerable advance in the elimi- 
nation of this troublesome complication Probably the next most 
important factor in changing the postoperative picture is the remarkable 
reduction m the frequency of infection which has followed a better 
appreciation of the sources from which it arises The almost universal 
wearing of rubber gloves, the use of penicillin and the sulfonamide 
compounds for seveial dajs before operation and the instillation of peni- 
cillin drops or ointment at the close of opeiation have undoubtedl) 
played a considerable part in this fortunate result In our chnic, the 
use of the sterilizing solution recommended by myself and, inoie recent!} 
since Oct 1, 1944, the care of dust-borne infection by dipping the tips 
of the instruments, such as Graefe knives keratoines* and forceps into 
a 1 3,000 solution of benzal komum chloride (“zephiran chloride”) imme- 
diately before use, have lesulted in the almost entire elimination of 
septic intraocular infection in 573 consecutive cataract extractions and 
263 intraocular opeiations for glaucoma, postcataiact membranes, etc 
But m 2 cases in wdnch the procedure was omitted infections did occui 
after a cataract operation in 1 case and after incision of the sclera during 
an operation for detachment of the retina in anothei The figures quoted 
in the authors’ paper are also much smaller than w^as considered the 
irreducible minimum a few years ago It is obvious that such a reduc- 
tion m the likelihood of this dieaded complication, in conjunction with 
the corneoscleral suture, has permitted far greater manipulation of 
the eye than w'ould previously have been consideied advisable A more 
meticulous toilet of the wound is possible The ins can be carefull) 
replaced and the tags of capsule and vitreous removed with certainty 
from the lips of the wound Far greater effort, also can be made to 
remove all cortex by expression and irrigation, so that the incidence 
of phakoanaphylactic reaction can be kept at a minimum I am m 
thorough agreement with the authors. Dr Derrick Vail and many others 



HUGHES-OWENS— CATARACT EXTRACTION 


591 


that intraocular hemorrhage occurring about the fifth day, or later, arises 
from the lips of the wound, and that the best safeguard against this 
troublesome sequel lies m placing the section as far out in the cornea 
as is compatible with preserving the conjunctival flap Since I have 
been observing this rule, my own cases have been comparatively free 
fiom this complication 

We have had no experience with the late injection of air into the 
anterior chamber m order to break up adhesions between the root of 
the ins and the corneal angle The procedure sounds logical, provided 
breaking down of the wound can be avoided It is recognized that air 
bubbles introduced at the time of operation aie well tolerated, indeed, 
several of us at the McMillan Hospital have purposely permitted such 
bubbles to remain in the anterior chamber at the close of operation 

Dr Frederick Allison Davis, Madison, Wis The authors’ main 
thesis IS based on the reduction in number and seriousness of complications 
which has followed certain changes in technic introduced at the Wilmer 
Institute during the period coveied by this survey They maintain that 
the general systemic condition of the patient has played a less important 
role than the operative technic m these results They submit data which 
support the conclusion that the mtracapsular method of extraction, with 
a round pupil, and closure of the deep wound with two corneoscleral 
sutures of the McLean type have been followed by the smallest number 
of postoperative complications and the best final results 

Unquestionably the technic employed m cataract extraction is a 
determining factor m a certain proportion of cases, but m my opinion 
the skill of the operator and the general physical status of the patient 
play a most important role in the final outcome The authors have shown 
the favorable influence of mtracapsular delivery of the lens and of two 
corneoscleral sutures The incidence of incomplete closure of the wound, 
prolapse of ins, hemorrhage m the anterior chamber and secondary 
glaucoma was definitely reduced when this technic was employed The 
marked reduction m postoperative iridocyclitis is noteworthy and offers 
a potent argument for mtracapsular extraction of the lens Since preser- 
vation of the round pupil limits loss of vitreous at operation, the compli- 
cations that frequently follow this accident are thereby reduced The 
authors have shown that with the use of two deep sutures the round 
pupil operation can now be undertaken with much greater assurance of 
success, since prolapse of the ins can be reduced to a minimum My 
own experience has fully confirmed this observation The value of pie- 
placed deep sutures in limiting the amount of vitreous lost when it 
presents cannot be too strongly emphasized The accurate apposition 
of the wound also prevents later spreading and further loss, and thereby 
reduces the high degree of astigmatism which so often follows this com- 
plication The authors record delayed reformation and late loss of the 
chamber in 3 2 per cent of the cases Here the favorable influence 
of deep suturing apparently was lost m part, since more than half these 
complications attended or followed removal of the sutures Likewise, 
hemorrhage into the anterior chamber followed removal of the sutures 
m 3 6 per cent of 1,030 cases m which deep suturing was used It seems 
to be a serious indictment of sutures so deeply placed that loss of the 
chambei and bleeding occur when they are removed It is questionable 
whether the final excellent results here reported can be maintained 
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unless the hazaid incident to the removal of the sutures can be elimi- 
nated In my experience, a smaller and more superficial bite of the 
needle and the use of absoibable surgical gut sutures have prevented 
accidents of this type My colleagues and I do not remove deep silk 
sutures before the twelfth postopei ative day If the eye is irritated or 
the patient uncoopei ative, akinesia will be found helpful in avoiding 
these accidents 

The authors have shown that iridocyclitis and a flat anterior chamber 
were the chief contributing factors in the production of secondary glau- 
coma Intracapsular dehveiy of the lens and the use of deep sutures 
appear to have been mainly lesponsible for reducing the number of cases 
of this complication In oui expeiiencc, intiacapsular delivery of the 
lens, with conjunctival sutures only, has reduced secondary glaucoma to 
a minimum However, in a recent series of 350 extractions, we have 
had an increase in this complication following the use of the keratome- 
scissors method of incision combined with deep suturing I am inclined 
to believe that the increase in the number and variety of complications 
has been chiefly due to the keratomc-scissors incision rather than to the 
added trauma incident to the placing of deep sutures 

It would prove helpful if the authors gave us a more precise descrip- 
tion of the technic u Inch they now use when opening the globe 

Retinal detachment, in our expeiience, is infrequent after cataract 
extraction In a study of 104 cases of retinal detachment at the Uni- 
versity of Wisconsin General Hospital now in preparation by my asso- 
ciate, Dr Peter A Duehr, it is noted that 16 cases developed in a series 
of 1,750 extractions Loss of vitieous was a contributing factor in 
but 3 cases, in 2 of which liquid vitreous follo\\ed the incision In 13 
cases vitreous was not lost at operation Detachment occurred over 
periods varying from two weeks to thirteen years after operation In 12 
cases retinal detachment followed intracapsular and in 3 cases extra- 
capsular operations, and in 1 case it developed thirteen 5 ears after 
needling for congenital cataract 

The increase in postoperative infections, formerly reported, which the 
authors attributed to deep sutures, has been materially reduced by the use 
of certain prophylactic measures, chief of which appears to be the 
local use of penicillin before operation For more than a year ve have 
been using penicillin ointment locally, and in many cases it has been 
effective in clearing the conjunctiva of bacteria and pus cells, as revealed 
by smears 

In spite of the excellence of the results obtained by some changes 
in technic of cataract extraction in recent years, one cannot but reflect 
on the increasing number and complexity of proceduies now advanced 
by various surgeons Certainly, the time consumed in placing sutures 
and the variety of methods now m practice for opening the globe have 
transformed the operation for cataract into a formidable and lengthy 
procedure 

i Dr Victor Clough Rambo, Mungeh, India Central Provinces, 
India, has been my working place for twenty-two yeai s Mungeh is 34 
miles (54 kilometers) from the railroad Persons with sick eyes have 
come to us there in large numbers Last year our hospital did 2,327 
operations on the eye, 1,078 of which vere for the removal of cataiact 
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Except for the financial backing, there is no reason that the year after 
next we could not do 10,000 operations for cataract in and around our 
hospital The blind with cataract aie there It is possible that well 
chosen teams sent from this country, properly financed, and knitted in 
with the All-India Ophthalmological Societ)'- and the missions, which 
are so capable in bringing blind persons into camps for ophthalmic 
surgery, might be the means of giving further thousands the sight for 
which they yearn Chandra Kartik Dutt (Lever Action Operation for 
Intiacapsular Extraction of Cataract, Arch Ophth 18:897 [Dec] 
1937) stated that though 100,000 operations tor cataract are performed 
m India each year there are 500,000 persons in India who are blind with 
operable cataracts This means that m India there are approximately 
1,000,000 eyes with cataracts which the science of ophthalmology does 
not reach Brigadier General Hance, now director of the India Medical 
Service, said to me that the number of people blind with cataract m 
India was closer to 1,000,000 than to the 500,000 mentioned by Dr Dutt 
In a survey of seven villages around Mungeli my colleagues and I found 
1 out of 100 of the total population — men, women and children — blind 
with operable cataracts 

In doing such a large amount of surgical work, and m doing it almost 
immediately after the patients come in, we have had to adopt a strict 
technic If any one came out to work with us, we should insist on 
certain procedures that we have found to be important In using the 
speculum, we should insist that m being inserted it touch nothing but 
conjunctiva It is a technical surgical error to allow the speculum to 
be touched by the skin beyond the edges of the lids A sterile applicator 
will open the lids so that the speculum can be put in Fingers are not 
used We should insist that an instrument, an ins repositer, put into the 
anterior chamber and then bi ought out, should not be used in the eye 
again until it had been resterihzed So that there may be no delay, we 
keep duplicate instruments ready for immediate use We have not been 
using gloves during operation When we use no sutures, our hands 
touch no part of any instrument that touches the eye Even gloved 
fingers that touch the skin of the lid cannot be considered sterile an}'- 
longer However, the statistics presented are thought provoking We 
may be using gloves soon — if we can afford the extra cost and if the 
skill and speed lost in using gloves is not too serious a handicap The 
paper by Dr Hughes and Dr Owens is a most helpful one I am happy 
over the progress that has been made in dealing with the problem of 
infections and other complications of cataract extraction, which this 
leport has brought out Dr Hughes and Dr Owens have done ophthal- 
mology a great service by presenting the routines followed which have 
allowed them to present this fine statistical report 

We remove 19 out of 20 cataracts through the round pupil with a 
tiny peripheral iridectomy We test each pupil with homatropine before 
operation If it does not dilate with homatropine, we realize that some- 
thing IS \\ rong, and we are ready to perform complete iridectomy, doing 
the combined extraction But most pupils will dilate For the Indian 
ve find it definitely better to have a round pupil A large pupil to 
face the glare of the Indian sun is not desirable But we do not “hang 
ourselves on a round pupil,” as one of my Nev York teachers recent!}- 
said, and \\ e are ready to do a combined extraction v henever necessar}\ 
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Most of our cataracts, 5 out of 7, come out intracapsularly We use 
the Arruga forceps Occasionally a cataract is found the capsule 
and the zonule of which will not break This presents a real problem, 
demanding judgment We must use “nonviolence ” and when we find 
such a problem we do a capsulotomy and are glad to get out of it the 
best way we can, by doing an iridectomy if necessary and expressing 
the lens It is in cataract surgery that the ophthalmologist has some 
of the most thrilling experiences Even though he may do the cataract 
opeiation twenty-five times a day, with every cataract that is removed 
there is a relief and joy scaicely approached by the joy of any other 
procedure 

Dr Walter B Lancaster, Boston One of the discussers men- 
tioned the great variety of sutuies used, and one referred to them as 
though one suture were the same as another This is far from the case 
Some sutures do more harm than good Unless the suture is perfectly 
appositional, it prevents the lips of the wound from fitting together 
and does harm To be perfectly appositional, it must be inserted in 
some such way as the McLean method, which seems to me to be the 
best That method maintains perfect apposition, and it is rare 
not to have the anterior chamber reestablished at the first dressing 

The authors did not mention the matter of iridectomy It seems 
to me that by far the most ideal operation demands the round pupil, 
and this type of extraction is easy if one uses the proper technic How- 
ever, to be sure to avoid prolapse and anterior synechia, iridectomy is 
needed, and that should be done in the form of a peripheral buttonhole 
Wilding, of Duluth, Minn, has demonstrated how it should be done 
and I can bear him out as a result of my experience The sutures 
should be at 11 and 1 o’clock That leaves spaces between 9 and 11 
11 and 1, and 1 and 3 o’clock, where ms can present and become 
entangled Therefore I do an iridectomy between 9 and 11 o’clock, or 
at 10 o’clock, and between 1 and 3, or at 2 o’clock These two small 
buttonholes are formed before the lens is extracted The pupil has 
been dilated, not with atropine but with parednne hydrobromide (para- 
hydroxy-alpha-methylphenylethylamine hydrobromide) or ethyl ammo- 
benzoate, aided with cocaine and epinephrine, so that the pupil is Avell 
dilated The lens is extracted through the dilated pupil The two 
sutures are tied, or perhaps only one tied, and then a third iridectomy 
IS done at 12 o’clock If that iridectomy is done before the extraction 
it is quite possible to have the lens catch m the opening Therefore, 
it is better to do the last iridectomy after the lens is extracted and when 
one or both sutures are tied 

Dr William F Hughes Jr , Chicago It is encouraging to heai 
that further experiences with these newer technics in various parts 
of the country are found to eliminate many of the serious complications 
resulting from insecure closure of the wound and retention of lens mate- 
rial With use of two corneoscleral sutures and a relatively shallow 
section toward the corneal side, the anterior chamber is practically always 
formed again after twenty-four hours The incidence of prolapse of the 
ins and the vitreous is much reduced, and spontaneous hemorrhages 
in the anterior chamber have become unusual As Dr Davis has pointed 
out, however, the use of corneoscleral sutures is not an unmixed bless- 
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mg, but we believe that the difficulties associated with their use are 
of a less serious nature and can largely be prevented if special pre- 
cautions are taken in the placement and i emoval of the sutures These pre- 
cautions correspond in almost every exact detail with those which Dr 
Post has enumerated They include more care m the prevention of 
infection The two McLean silk corneoscleral sutures are inserted by 
first dissecting a conjunctival flap as far down on to the limbus as 
possible A notch, slanting about 45 degrees toward the corneal side, 
IS then made about halfway through the cornea at the base of the con- 
junctival flap The corneoscleral sutures aie then inserted at 11 and at 
1 o’clock, first up through the base of the conjunctival flap, then back, 
with relatively long bites m the scleral and comeal lips of the notch 
The sutures should be left in place at least ten or twelve days, and 
preferably two or three weeks, before they are removed, so that the 
wound IS well healed and will not rupture or result m a hemorrhage m 
the anterior chamber The retention of a round pupil is accomplished 
with one peripheral iridotomy at 12 o’clock between the two corneo- 
scleral sutures Preservation of a round pupil is probably of less impor- 
tance, although it gives a beautiful cosmetic result, reduces glare and 
in all probability reduces the incidence of loss of vitreous at operation 

We feel strongly that postoperative iridocyclitis, particularly that 
following retention of lens material, is one of the most serious compli- 
cations of cataract exti action, frequently leading to secondary glaucoma 
or cyclitic membranes The possibility of sensitivity to lens protein 
should be investigated m these cases, and if necessary, desensitization 
should be performed with lens protem-Staphylococcus toxin mixture, 
combined with operative removal of any residual lens cortex 

University of Illinois School of Medicine, Chicago 

Wilmer Ophthalmological Institute, Baltimore 



MACULAR HOLE WITH EXTENSIVE PERIPHERAL DETACHMENT 

OF RETINA 


ANDREW RADOS, M D 

NEWARK, N J 

T WO AUTHORS described hole formation in the macular area 
of the retina independently of each other at about the same time 
— Haab,^ in Switzerland, and Ogilvie,- m England In this connec- 
tion, it IS interesting to note that in the same number of the Zcitschrijt ^ 
in which the work of Haab appeared Kuhnt “ described the same entity , 
he did not designate it as hole formation, but called attention to peculiar 
macular changes in the retina (retinitis atrophicans sive rareficans cen- 
tralis) This difference in definition ma} be responsible for Kuhnt’s 
observation frequently going unnoticed, hole formation m the macula 
remaining linked to the names of Haab and Ogilvie Haab’s review 
of the previous literature revealed 3 cases (Hoffmann,^ Hartridge® 
and Lawford “) with similar pathologic changes which probably fitted 
into the group of his cases, all had m common a traumatic origin and 
to a greater or less degree, the characteristics of hole formation 

Haab had alieady recognized that the clinical picture in his 12 cases 
represented hole formation in the macula The history revealed a 
traumatic origin in only 9 of his series, in the other 3 instances there 
was no histor}'’ of blunt injury representing concussion and therefore, 
by exclusion, the spontaneous origin Avas at once evident The cumula- 
tive results of observation in the following years proved that the hole 
formation may occur spontaneously, without any trauma, nevertheless, 
considering that the greater majority of his cases had a traumatic basis, 
Haab left undecided the nontraumatic origin of hole formation 

From the Ophthalmic Department of the Beth Israel Hospital 
1 Haab, O Die traiimatische Durchlochrung der Macula, Ztschr f Augenh 
3 113, 1900 

2 Ogilvie, F M “Holes at the Macula” A Result of Injury to the E>e b> 
Concussion, Ophth Rev 19 232, 1900 

3 Kuhnt, H Ueber eine eigentumhche Veranderung der Netzhaut m 
Macula (Retinitis atrophicans sive rareficans centralis), Ztschr f Augenh 3 103, 
1900 

4 Hoffmann, F W Embohe eines Astes der Artena centralis retinae nut 
hamorrhagischem Infarkte, Klin Monatsbl f Augenh 23 24, 1885 

5 Hartridge, G Peculiar Appearance of the Macula, Tr Ophth Soc U 
Kingdom 9 144, 1889 

6 Lawford, J B Peculiar Changes in the Macular Region, Possibly 
Traumatic in Origin, Tr Ophth Soc U Kingdom 13 76, 1893 
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According to Haab, the hole is about one-half the diameter of the 
disk, red and round, the differentiation from the adjoining retina varies, 
depending on the cloudiness of the latter The retina surrounding 
the red disk frequently exhibits delicate gray dots or lines Against 
the red background of the hole are small, more or less numerous white 
or yellowish dots or patches with intermingled brownish spots The hole 
formation m the red spot is proved by parallax and the slight difference 
in refraction between the margin and the bottom in a manner similar to 
that in which the depth of cupping of the disk is measured The relatively 
larger size of the red spot, together with the sharp, round margin, 
differentiates it from the red spot visible in cases of occlusion of the 
central artery The bright red color of the spot depends on the direct 
view of the underlying, exposed choroid, with the intact layer of pig- 
ment epithelium, ophthalmoscopically, the red color is similar to that 
familiar in fresh retinal tears and m holes of the detached retina The 
dots at the bottom of the hole represent remnants of retinal tissue and, 
according to their number and shape, show a wide range of variation 
in the course of development in the same case, or possibly they may 
be accumulations of wandering cells Central visual acuity is always 
greatly^ diminished, and a large central scotoma is noted m all cases 
The typical circular form may change to oval through shrinking of the 
adjoining parts of the retina as a result either of fibrinous deposits on 
the surface or of degeneration of connective tissue The hole itself is 
framed with a narrow gray ring of cloudy retina, the appearance recall- 
ing the cloudy area in cases of arterial occlusion, but the cloudiness is 
always of a much slighter degree Haab noted spontaneous hole forma- 
tion due to necrosis associated in a flat detachment of the central portion 
of the retina 

Ogilvie observed 15 cases of macular hole He described the lesion 
as a deep punctured hole, generally circular or oval, as though the 
macula had been trephined out, he stated that the diameter is about 
one-half or one-third that of the optic disk The area is depressed 
and bright red, with clearcut edges, the depth of the hole averaging 
1 5 D He compared the lesion to a hole broken in thin ice The 
floor of the red area is peppered with fine pigment dots Remnants 
of the retina remain as granules on the exposed choroid, whereas the 
edges and other portions curl up and are hidden behind the edges of 
the hole The surrounding 'pleats and folds represent edema of the 
retina and accordingly disappear after a time Anatomic evidence that 
the hole formation is due to force applied by a blunt instrument is given 
by the fact that the foveola itself is the thinnest part (0 1 mm ) of the 
letina and the edges are the thickest (0 49 to 0 50 mm ) and the struc- 
tures sharply change from thickest to thinnest as one passes from 
the edges to the central, thin depression The 15 cases of hole 
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formation obseived by Ogilvie formed two distinct gioups, cases with 
and cases without letinal detachment In the cases the detadiment 
differs from the usual type, the retina remaining transparent and the 
detachment showing no tendency to increase, even after the lapse of 
considerable time, the detachment is usually shallow and extends over 
a large area Degenerative changes, frequent with other types of old 
detachments, do not develop Ogilvie’s clinical description is so com- 
plete that almost nothing is omitted The conclusion, however, that 
the hole formation represents only a tiaumatic lesion, and that no other 
cause may contribute to it, cannot be maintained m view of the present 
knowledge concerning spontaneous, nontraumatic hole formation 

Kuhnt’s study was based on 4 cases, 1 of traumatic and 3 of spon- 
taneous origin , his description of the ophthalmoscopic picture is similar 
to that of Haab and Ogilvie The shade of the red spot showed slight 
variation, corresponding to the pigmentation of the choroid and pigment 
epithelium, but in all cases the color appeared to be more saturated 
than that of the fundus The depth of the depression measured 0 75 
to — 1 0 D The granular appearance of the floor depended on the 
presence of vascular loops in the choriocapillaris and the peculiarities 
of the epithelial layer Hole formation of traumatic origin is produced 
through softening of the avascular cential portion of the retina, the 
holes of spontaneous origin result from retinitis of the posterior pole, 
leading to atrophy of the central portion of the retina Kuhnt empha- 
sized that the changes included only the rebna, whereas the dioroid 
presented no visible pathologic signs, even after years, a characteristic 
which differentiates hole formation in the macula from the senile cir- 
culatory changes, the latter being known to involve the choroid, if not 
all layers, at least the choriocapillaris and the layer of small vessels 
The entire question of hole formation in the macula w^as given a 
scholarly and thorough consideration by Duke-Elder," who quoted 
H Knapp and Noyes as the first observeis of isolated cases of this 
lesion The most common cause is trauma, such as contusion injuries 
of the globe or retention of foreign bodies Ogilvie assumed a con- 
trecoup mechanism, which accounts for the cases in w'hich hole foima- 
tion occurs immediately after a severe blow to the anterior segment 
but IS not adequate to explain the cases in which the hole results fioin 
a laterally directed blow or considerable time elapses between injury and 
hole formation In cases of the last type the mechanism consists in 
cystic degeneration of the avasculai central area with rupture of the 
cystic walls In the cases of nontraumatic origin the etiologic agent 
is either degenerative (senile or cardiovascular) or toxic (toxins of the 
vitreous derived from an inflammatory process in the anterior segment) 

7 Duke-Elder, S W Text-Book of Ophthalmology, St Louis, C V 
Mosby Company, 1941, vol 3 
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Macular hole is not invariably associated with detachment of the retina , 
thus, in a series of 23 cases Middleton found only 1 case of detachment 
Duke-Elder stressed that peripheral retinal holes are usually associated 
with large and extensive detachments, the macular holes causing only 
limited and nonprogressive retinal separation 

Discovery of peripheral holes in cases of detached retina preceded 
that of the macular holes Peripheial holes were noted by Coccius 
(1853) and von Graefe (1863), and later de Wecker drew attention 
to their striking frequenc}^ of association with detachment in m3^opic 
eyes (1870) De Wecker, Martin and le Lucca employed ignipunc- 
ture as a therapeutic measure, and Scholer expressed the belief that 
closure of the retinal rent is the logical remedy for the condition Still, 
the isolated cases of closure of the hole remained unrecognized and 
unappreciated Finally, the dramatic therapeutic results of Gonin 
focused attention on the importance of hole formation m the pathology 
of retinal detachment and led subsequently to appreciation of the fact 
that closure of the hole or tear is of extreme importance Gonin’s work 
centered attention on search for the holes, and their presence was noted 
in ever increasing numbers Additional data were accumulated on the 
frequency of retinal dehiscences in cases of peripheral detachment and 
the relative infrequency of detachment with macular holes, the latter 
circumstance lacks a proper explanation Vogt ® mentioned 3 cases of 
macular hole with detachment, Arruga,® 6 in a series of 132 cases of 
detachment, Meisner,^” 5 in a series of 90 (3 without peripheral holes), 
and Schmidt,^^ 9 in a series of 200 cases , Stein referred to 6 cases, 
and Prevec,^® and similarly Weve,^* reported 4 cases 

Vogt’s first case was that of a woman aged 25, with myopia of 28 D 
The macular hole was very small, with the cover toward the disk, the 

8 Vogt, A Operative Therapie und die Pathogenese der Netzhautablosung, 
Stuttgart, F Enke, 1936, 6 Monate alte Netzhautablosung, entstanden durch 
isolierten Maculaloch, Verschluss des Loches durch Katholysen- und Diethermie- 
stichelung, Kim Monatsbl f Augenh 100 130, 1938 

9 Arruga, H The Detachment of the Retina, translated by R Castroviejo, 
New York, B Westermann, 1936 

10 Meisner, W Das Maculaloch bei der Amotio retinae, Kim Monatsbl 
f Augenh 98 379, 1937, Zum Vorkommen und zur Entstehung der Netzhaut- 
ablosung, ibid 97.289, 1936 

11 Schmidt, R Ueber Lochbildung in der Netzhautmitte, Kim Monatsbl f 
Augenh 102 788, 1939 

12 Stem, R Zur operativen Therapie der Netzhautablosungen mit macularen 
Oder maculanahen Netzhautlochern, Kim Monatsbl f Augenh 98 395 and 402, 
1937 

13 Prevec, S Ueber einige langer beobachtete Falle von centralen Netz- 
hautablosungen, Kim Monatsbl f Augenh 97.289, 1936 

14 Weve, H Die Heilung durch Fovealocher verursachter Netzhautablosung 
mJttels Diathermie, Arch f Augenh 109*534, 1936 
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width being equal to that of a central vein (the picture shows the hole 
to be pinhead in size, as compared with the disk) , the detachment Mas 
extensive, with many folds, sachke in the temporal region and beginning 
at and including the macula, no tear was noted in the penphery In 
his second case, that of a woman aged 62, there M'as a refractive error 
of -{-2 0 D , with a horizontal oval hole in the macula, the greatest 
diameter corresponding to one-half that of tlie disk The hole Mas 
the result of cystic degeneration of long standing, the adjoining retina 
showed a flat detachment In both cases catholysis M'as employed 
In the first case two sittings resulted in good vision , in the second case 
twenty catholytic punctures were employed After the operation vision 
was improved , the hole M'as still visible , only the margins were turned 
toward the choroid, with scarification of the adjoining retina and one 
pigment patch between the macula and tlie disk Vogt described another 
case of retinal hole with detachment in which operation M'as not per- 
formed, both eyes showed excessive myopia, and in the left eye an 
extremely small punctate hole was observed, with extensive detachment 
of the temporal part of the retina In the early period the detachment 
was flat and central, later, extension into the periphery with folding 
developed, without the presence of a peripheral tear 

In Schmidt's series, of 14 cases of macular hole, 6 were due to 
trauma In 4 cases the eyes were myopic, in 3, hypermetropic, and 
m 7, emmetropic Of the 8 cases of spontaneous origin choroiditis 
was present in 2, periphlebitis in 2 and high myopia in 3, in 1 case 
there were macular hole with cystic changes in the surrounding retina 
and macular degeneration in the fellow eye Of 14 cases of macular 
hole, 5 presented no detachment , 4, a small ring-shaped detachment of 
the area around the hole but not extending over the fovea, and 5, 
extensive detachment (in 1 case almost total detachment folloM'ed unsuc- 
cessful operative intervention) In the majority of cases perimacular 
detachment proved to be stationary, and not progressive, in 1 (case 9) 
spontaneous reattachment of the perimacular separation even occurred, 
in the 4 cases of macular hole without detachment the process did not 
develop further in the course of longer observation 

In the 4 cases reported by Prevec the eyes were hypermetropic, and 
therefore the macular holes were classified on the basis of senile degen- 
eration In 1 case there was cystic degeneration of the macula of the 
sound eye , in his second case the hole was the direct result of previous 
macular degeneration In 2 cases macular hole developed in the wake 
of cystic degeneration with central detachment without the presence 
of any traction on the part of the vitreous, which may be an additional 
factor in the production of peripheral tears and detachments In the 
first case, that of a woman aged 68, a macular hole was surrounded 
by cystic degeneration , the hole was round and of one-third disk diam- 
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eter, and in red-free light a yellow coloration of the peripheral parts 
was discernible The hole was surrounded by a flat detachment, of 
hoiizontal oval form and measuring 3 or 4 disk diameters Six punc- 
tures with a cathode needle was followed by a complete reattachment, 
as observed after five months The second case was that of a man 
aged 63, with posterior detachment of the vitreous, cystic degeneration 
of the macula and three large central cysts with a wreath of small ones , 
two weeks later a fresh detachment, of 4 disk diameters, appeared at 
the posterior pole Of the three central cysts, two lost their anterior 
limiting walls, resulting in a double hole m a cystic floor , red-free light 
revealed the presence of holes In the further course of development, 
the wall of the third cyst disappeared; the resulting hole was almost 
circular, and the detachment simultaneously expanded Later obser- 
vation showed that the circular outline of the hole changed first to a 
vertical oval, the later shrinking was responsible for scalloping of the 
margins, with further expansion of the retinal separation The hole 
gradually diminished in size, to be followed by complete spontaneous 
closure, folding and, finally, complete spontaneous reattachment of the 
retina In the third case, that of a man aged 72, a cataract m the left 
eye had been extracted one year previously , there was a round macular 
hole measuring disk diameter (senile macular degeneration of the 
other eye) with a flat circular detachment of 3 disk diameters At 
the end of eight months the hole had become decidedly larger and the 
detachment remained unchanged In his fourth case, that of a woman 
aged 77, a small cyst without hole formation was first noted m one 
eye and a slight degree of macular degeneration with dislocation of 
pigment in the other eye Examination four weeks later disclosed a 
small round hole in the first eye with fresh detachment of a few disk 
diameters at the posterior pole, both disappeared spontaneously within 
SIX months, leaving visible only dislocation of pigment in the area 

In the 3 cases of Weve the characteristic features were high myopia 
and extremely small holes in the macular area (in the first case a small 
triangular hole, m the second, punctate holes, and in the third, a very 
small round hole) with extensive detachment of the retina In the 
first case the detachment was almost total except for a small sector in 
the upper nasal portion , m the second case there were a rather flat 
separation in the upper part and an extensive, bulging, cystlike detach- 
ment m the lower part, and in the third case, flat but extensive detach- 
ments were present in the loAver and temporal upper portions 

' REPORT OF A CASE 

Recently, I observed a woman aged 46, the e>eground of whose left eje is 
reproduced in the figure The patient bad been examined for the first time ten 
' ears pre\ louslj , when she had a refractive error of — 4 0 D sph L — 0 SO D c> 1 , 



602 


ARCHIVES OF OPHTHALMOLOGY 


axis 180 in the right eje and —4 50 D in the left e>e Vision in the right eje had 
become poor three months prior to the first examination, and the Mtreous exhibited 
a large amount of dustlike opacities, which in transillumination appeared partl> 
dark, and partly as bright, shiny spots The MSion was reduced to counting fingers 
at a distance of 0 5 meter, and was not improved with appropriate glasses There 
was extensive detachment m the temporal lower part of the retina, the area of 
maximum separation being directed downward and measuring +80 D The 
detachment showed the typical folding In the direction of 6 o’clock 3 disk 
diameters distant from the optic disk, one heart-shaped and one pinhcad-sizcd 
retinal hole were discernible In the lower temporal region there w as cj stic degen- 
eration of the retina, with splitting and numerous punctate holes The detachment 
reached the ora serrata, which was widely torn off The penetrating diathermic 
punctures resulted in closure of the holes and complete renttachment of the retina 
and vision improved to 15/30 With proper correction, the left eje had normal 
vision, and there were no pathologic changes in the fundus Almost ten j cars later 
the patient again presented herself The condition of the right eje w'as unchanged 
the field of vision showed slight peripheral indentation Vision in the former!' 
normal left eye was limited to hand movements, tlie Mtreous show'cd dustlike 
opacities, with a brownish emulsion visible with the slit lamp TIic ophthalmo- 
scopic appearance of the retina is well portrayed in the figure In the macula there 
was a large, round, punched-out hole, one-third the size of the disk The margins 
of the hole were apparently in contact w’lth the underhing structures, the retina 
around the hole jtself was not detached, but an almost circular detachment reached 
the periphery in every direction The amount of detachment varied, but in some 
places amounted to +12 0 D The detached retina showed the tjpical grayish 
discoloration Opl thalmoscopic examination w ith red-free light testified to the 
complete hole formation The most painstaking search failed to reveal the presence 
of peripheral holes or tears Similarly, the histor' excluded the possibility of am 
traumatic origin of the macular hole 

The case presents many interesting features, first of which is the 
classic picture of the large, round, punched-out retinal hole -with the 
simultaneous presence of an almost circular retinal detachment, approach- 
ing, but not reaching, the macular hole, without any peripheral lesion 
of the detached retina The myopia amounted to only —4 50 D , the 
patient was 46 year,s years of age, a previous examination had not 
revealed any pathologic change m the retina The cystic degeneration 
of the retina characteristic of high myopia and the senile retina were 
not noted The hole itself was not partial, but included the entire fovea, 
the picture often observed ovei long periods, without the lesion leading 
to retinal detachment In addition, about ten years previously, at the 
age of 36, the right eye, with about the same refraction, exhibited retinal 
detachment with multiple peripheral holes and visible cystic degenera- 
tion of the retina, at the last examination the macular area of this eye 
was free of any pathologic change, even in red-free light The develop- 
ment of the macular hole and the subsequent separation of the retina 
were rather rapid, as tlie intelligent and reliable patient had noted 
visual deterioration only ten days prior to the examination The sub- 
jective complaints are the more trustworthy considering that the 
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patient had previously had a detached retina of the other eye and 
therefore had become a keen and anxious observer of herself Any 
pathologic change would have had to manifest itself within a com- 
paratively short period 

Perusal of the literatuie shows that the macular hole under dis- 
cussion does not always represent the real macular hole as described 
in cases without associated detachment of the retina In the classic 
form the macular hole is round, and punched-out margins and a floor 
of saturated red color are inevitable characteristics The term “macular 
hole” IS somewhat loosely applied A pseudohole may exist m a honey- 
combed macula, and only examination m a red-free light will furnish 
the differentiation A large cyst in which the anterior wall, the internal 
limiting membrane, is still intact is likely to simulate hole formation 
if not studied ophthalmoscopically with red-free light Furthermore, 
the genuine macular hole represents a disk one-quarter or one-third 
the size of the average disk but may approach, or even exceed, the 
size of the disks Another constant feature is that, the underlying 
choroid remaining intact, the ophthalmoscope offers a view of the 
choroid with the pigment epithelium intact, resulting in the saturated 
red color of the disk In many instances, as previously mentioned, 
the size of the macular hole was that of a pinpoint and the floor of 
the hole was white , consequently, atrophic changes in the choroid must 
have been present, exposing the underlying sclera In punctate holes 
the gap does not consist of the entire macula, possibly rupture of only 
one cystic space takes place The hole is not necessarily located at 
the foveola itself but may be on its temporal or nasal slope But the 
hole in some of the cases was not necessarily m the macula, the descrip- 
tion often sounds as though the tear was paracentral (Rozenblyum 
or was a central hole between the macula and the disk Finally, there 
were cases m which the macular hole was associated with peripheral 
tears The latter should not be included with cases in which the 
macular hole is the only lesion present 

Peripheral holes may in rare cases occur without detachment. 
Recently, A Knapp reviewed the extensive literature and added 
5 cases of his own to those reported He stated that although this 
occuirence had been explained by the formation of chorioretinal adhe- 
sions, 111 3 of his cases ophthalmoscopic study failed to reveal evidence 
of such changes He excluded from his review the cases of macular 
hole without detachment Macular holes are not to be included vith 
retinal holes, since they are more benign than the peripheral holes 

15 Rozenblyum, M E Detachment of the Retina with Tear in the Macula 
Vestnik oftal 18 644, 1941 

16 Knapp, A Peripheral Retinal Holes Without Detachment, Arch Ophth 
30 585 (Nov) 1943 
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or tears, frequently do not cause detachment or the detachment remains 
flat and circumscribed and are nonprogressive, with a tendency to spon- 
taneous reattachment In the absence of simultaneous peripheral lesion 
extensive progressive detachment is infrequent, owing to the anatomic 
and physiologic peculiarities of the posterior pole The smallness of 
the hole in the macula is not responsible for the nondeveiopment of 
detachment, as relatively much smaller simple or multiple hole forma- 
tion at the periphery is frequently the cause of extensive retinal detach- 
ment The foveola is the thinnest area of the retina, according to 
Schwalbe The thickening of the area surrounding the fovea reaches 
0 49 mm , owing to an increase in the ganglion cell layer , the capillary 
net, absent in the foveola, appears at the margin The large amount 
of nerve fibers are responsible for increased strength and elasticity 
explaining the circumscribed nature of the hole and the absence of 
detachment In the peripheral parts of the retina the nerve fibers and 
the vessels are preventive forces against tears , therefore tlie tears are 
usually along, but never perpendicular to, these elements The direction 
of the nerve fibers and the vessels around the macular area act as a 
ring-shaped barrier, preventing the extension of retinal separation, which, 
accordingly, takes a horizontally oval form at its inception The motilitj 
of the eye may represent a further influential factor, by promoting the 
detachment at the periphery, especially in the upper temporal part and 
inhibiting it in the central portion To the aforementioned forces pre- 
venting detachment in cases of macular hole Meisner added the lack 
of traction on the outer coat through tlie tendons of the muscles, in 
cases of peripheral holes the insertions of the extraocular muscles, 
especially the external and the oblique muscles, are a potent factor 

31 Lincoln Park 



TENOTOMY OF THE SUPERIOR OBLIQUE MUSCLE 
FOR HYPERTROPIA 

Preliminary Report 

R N BERKE, M D 

HACKENSACK, N J 

I 'HE PURPOSE of this article is to describe a simple, effective 

and reliable surgical procedure for the cure of hypertropia associ- 
ated with overaction of the superior oblique muscle 

Hypertropia is due to weakness of one or more of the vertical!} 
acting extiaocular muscles This weakness may be acquired or con- 
genital It may be due to a structural weakness of the muscle itself, to 
an anomalous insertion of the muscle tendon or to abnormal innervation 
Of 107 cases of congenital paralyses of the vertically acting extraocular 
muscles, Duane’ found the superior rectus muscle affected m 58 (54 
per cent), the inferior rectus muscle in 36 (33 per cent), the supeiior 
oblique muscle in 7 (7 per cent) and the inferior oblique muscle in 
6 (6 per cent) In a critical analysis of 1,955 cases of anomalies of 
the extraocular muscles, White and Brown ^ found the vertically acting 
muscles affected in 36 6 per cent of the cases, and in the same order 
of involvement as that observed by Duane Of 70 cases of congenital 
paralyses of the extraocular muscles Posey ^ found the superior rectus 
muscle affected in 25 * On the other hand, Bielschowsky ^ and Davis ^ 
found the superior oblique muscle most often affected 

CAUSE OF OVERACTION OF THE SUPERIOR OBLIQUE MUSCLE 

Overaction of the superior oblique muscle occurs rarely as a primaiy 
spasm It may be acquired or congenital If acquired, it is generally 

Read at the Eighty-Second Annual Meeting of the American Ophthalmological 
Society, San Francisco, June 27, 1946 

1 Duane, A Congenital Deviations of the Eyes, Tr Am Ophth Soc 
12 981-1001, 1912 

2 White, J W, and Brown, H W Occurrence of Vertical Anomalies 
Associated with Convergent and Divergent Anomalies Clinical Study, Arch 
Ophth 21 999-1009 (June) 1939 

3 Pose} , W C , cited by Dunnington 

4 Bielschowsky, A Lectures on Motor Anomalies, Hano\er, X H, Dart- 
mouth College Publications, 1940 

5 Davis, W T Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle, Arch Ophth 32 372-380 (No\ ) 1944 
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due to surgical trauma to tlie homolateral inferior oblique 'muscle If 
congenital, it is usually secondary to weakness of the homolateral 
inferior oblique muscle or to weakness of the contralateral inferior 
rectus muscle Since these two muscles, the inferior oblique and the 
inferior rectus, are affected m about 39 per cent of congenital anomalies 
of the vertical-acting extraocular muscles, according to Duane’s figures 
previously cited, spasm of the superior oblique muscle potentially occurs 
in this percentage of congenital vertical anomalies Viewed m this 
light, spasm of the superior oblique muscle becomes an important 
factor in the vertical imbalances, vj'ing m frequency with overaction 
of the inferior oblique muscle — a condition which occurs potentially 
m 61 per cent of the vertical imbalances 

SYMPTOMS AND OBJECTlVn FINDINGS ASSOCIATE W'lTH 
OVERACTION OF THE SUPERIOR OBLIQUE MUSCLE 

Hughes and Bogait*® stated that patients with ovei action of the 
superior oblique muscle experience extreme discomfort, vertical diplopia 
and difficulty of fusion, especiall)’' m the lower fields of vision, and 
exhibit head tilting and torsion of the vertical axis of the affected eye 
Patients with fusion may close one eye or turn the head or the entire 
body to avoid turning the eyes into the field of the overactive superior 
oblique muscle 

A hypertropia associated with overaction of the superior oblique 
muscle is usually associated with an exotropia or an exophoria Occa- 
sionally one sees a patient with an overactive superior oblique muscle 
which IS not associated with a horizontal tropia These patients usually 
have fusion and depth perception in all directions of gaze except m 
the field of action of the overactive superior oblique muscle 

For the purpose of this article, all vertical deviations can be placed 
in one of three groups In group 1, ov'^eraction of one or both inferior 
oblique muscles is present This ov'^eraction usually is secondary to 
paresis of the contralateral superior rectus muscle or the homolateral 
superior oblique muscle Vertical anomalies of this type are frequent 
and are improved by a tenotomy, a myectomy or a recession of the 
overactive inferior oblique muscle, irrespective of which muscle (the 
contralateral superior rectus or the homolateral superior oblique) was 
originally paretic 

In group 2, the hypertropia is associated with overaction of one 
or both superior oblique muscles Cases of this type are less common 
than those of group 1, and the deviation can be improved or entirely 
cured by a tenotomy or a tenectomy of the overactive muscle 

6 (a) Hughes, W L , and Bogart, D W Recession of Trochlea in Overaction 
of Superior Oblique, Am J Ophth 25 911-915 (Aug ) 1942 (J?) Hughes, W L 

Recession of the Trochlea for Reducing Action of Superior Oblique, ibid 27 1123- 
1131 (Oct) 1944 
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Hypertropia associated with an overactive superior oblique muscle 
can be differentiated from that produced by an overactive inferior 
oblique muscle by rotating the eyes temporarily If the right superior 
oblique muscle is overactive, a left hypertropia will be present, which 
increases by having the patient look to the left If the right inferior 
oblique muscle is overactive, a right hypertropia will be present, which 
increases when the patient looks to the left In other words, if the 
right eye shoots upward in adduction, the right inferior oblique muscle 
IS overactive If it shoots downward, the right superior oblique muscle 
IS overactive These two conditions may be further differentiated by" 
bringing the eyes to the up or to the down position in eyes directed to 
the left A left hypertropia, due to an overactive right superior oblique 
muscle, increases as the eyes are carried from the horizontal plane m 
eyes directed to the left to a lower plane m eyes directed down and 
to the left If the right inferior oblique muscle is overactive, the right 
hypertropia will increase as the eyes are carried from the horizontal 
plane m eyes directed to the left to a higher plane in eyes directed up 
and to the left In cases of long-standing hypeitropia the deviation- 
may be almost the same when the eyes are directed up and to the left 
as when the eyes are directed down and to the left 

In group 3 may be placed all other types of hypertropia not associ- 
ated with overaction of the oblique muscles This group includes 
spasms of the vertically acting rectus muscles, combined insufficiencies 
and hypertropias not i eferable to paresis or spasm of any definite muscle 

TREATMENT OF HYPERTROPIA ASSOCIATED WITH OVERACTION 
OF THE SUPERIOR OBLIQUE MUSCLE 

It the vertical deviation is 5 A or less, prisms may give the patient 
comfort Fusion exercises may increase the patient’s ability to over- 
come his symptoms If neither of these two foims of treatment gives 
relief, operation is indicated 

As a general rule, all surgical procedures on the vertically acting- 
extraoculai muscles are directed toward (1) strengthening the weak 
muscle, (2) weakening the direct antagonist, oi 13) weakening the 
3 mke muscle 

In cases of paralysis of the infenoi rectus muscle associated with 
overaction of the coiiti alateral superior oblique muscle, one may (1) 
strengthen the inferior lectus muscle b)"^ advancement, tucking or resec- 
tion, (2) weaken the homolateral supeiioi rectus muscle by tenotom)’- 
or lecession or (3) weaken the contralateral superior oblique muscle 
by recession of its pulley or by tenotomy or tenectom} of its reflected 
tendon 

In cases of paralysis of the inferior oblique muscle associated vith 
o\eiaction of the homolateral superior oblique muscle, one rna\ ( 1 ) 
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strengthen the action of the inferior oblique muscle by tucking, resection 
or advancement, (2) weaken the action of the contralateral superior 
rectus muscle by tenotomy or recession, or (3) weaken the homolateral 
superior oblique muscle by recession of its pulley or b\ tenotomy or ten- 
ectomy of its reflected tendon 

In cases of paralysis of the inferior rectus muscle. White, ^ Dunnmg- 
ton,® Duane,® and Bielschowsk}' ■* advocated shortening the affected 
inferior rectus muscle If this procedure is not adequate, White " advo-^ 
cated recession of the homolateral superior rectus muscle In cases of 
paralysis of the inferior oblique muscle, Wheeler,^® White ^ and Dun- 
nington ® advocated shortening the affected muscle by tucking, resection 
or advancement If this is not adequate. White and Dunmngton advo- 
cated recession or tenotomy of the contralateral superior rectus muscle 

Hughes and Bogart are the only authors who have advocated 
weakening an overactive superior oblique muscle in anomalies of the 
verticall}f-actmg extraocular muscles In 1942 ““ they advocated reces- 
sion of the pulley of the superior oblique muscle, stating that this is the 
only operation of the kind designed for this purpose This operation 
requires a cutaneous incision, is technically not easy and has to be 
performed in a field traversed by the supratrochlear and infratrochlear 
nerves, the angular artery and vein and the terminal branches of the 
ophthalmic artery and vein After the pulley and the adjacent peri- 
osteum have been freed from the underlying bone, the periosteum 
beanng the pulley must be pushed back into the orbit 10 to 15 mm 
Because the periosteum is not sutured in place and one cannot be sure 
where the pulley will become attached, one has little control over the 
final result In the average patient, if the pulley becomes permanently 

7 White, J W (o) The Choice of the Fixating Eje in Paraljtic and Non- 

Paralytic Strabismus, Tr Am Ophth Soc 41 319-324 1943 , (b) Indications for 

Treatment for Combined Lateral and Vertical Strabismus, Arch Ophth 10 585- 
592 (Nov ) 1933 , (c) A Review of Twenty-Seven Years with the Obliques, Tr 
Pacific Coast Oto-Ophth Soc 26 112-131, 1941 , (d) Surgery of the Inferior 
Oblique at or near Its Insertion, Tr Am Ophth Soc 40 118-126, 1942 (e) 

Paralysis of the Superior Rectus and the Inferior Oblique Muscle of the Same 
Eye, Arch Ophth 27 366-371 (Feb ) 1942 , (/) Paralysis of Superior Rectus 
Muscle, Tr Am Ophth Soc 31 551,584, 1933 • 

8 Dunmngton, J H (a) Diseases of the Extraocular Muscles in Blumcr, 

G Practitioner’s Library of Medicine and Surgery, New York, D Appleton- 

Century Company, Inc, 1937, pp 303-328, (6) Hyperphoria Its Etiology, 
Diagnosis and Treatment, Am J Ophth 14 1140 (Nov) 1931, (c) Tenotomy of 
the Inferior Oblique, Tr Am Ophth Soc 27 277, 1929, (d) Surgical Treatment 
of Strabismus, New York State J Med 38 12-18 (Jan) 1938, (e) Surgical 
Treatment of Strabismus, M Rec 35 877-880 (June) 1941 

9 Duane, A , cited by Dunmngton 

10 Wheeler, J M Advancement of Superior Oblique and Inferior Oblique 
Ocular Muscles, Tr Am Ophth Soc 32 232-244, 1935 
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attached 10 mm behind its previous point of attachment, it will be 
at or behind the equator of the globe In this position, the superior 
oblique muscle can act only as an intorter of the vertical axis of the globe 
in the primary position 

Tenotomy or tenectomy of the superior oblique muscle has nevei 
been performed to relieve hypertropia m a patient with overaction of 
this muscle Bonnet tenotomized the oblique muscles to cure myopia 
Von Graefe advocated a “hands-off” policy with regard to operative 
procedures on the oblique muscles Wilder tenotomized the reflected 
tendon of the superior oblique muscle through a conjunctival incision 
on a cadaver but, so far as I know, never on a living patient He 
mentioned a method for exposing and severing the tendon of the superior 
oblique muscle through a cutaneous incision, which he said would 
produce complete paralysis of the muscle Spaeth and Peter cited 
the same procedure Duane simply stated that tenotomy of the 
superior oblique muscle may be done through a cutaneous incision 
through the brow White stated that he had never seen a case in 
which tenotomy of the superior oblique muscle was indicated Spaeth 
expressed the belief that “tenotomy of the superior oblique should never 
be done except under the most extraordinary circumstances ” Peter 
stated that operation on the insertion of the superior oblique muscle 
IS a questionable procedure Dunmngton ® expressed the opinion of 
most authors when he stated that “it is not feasible to weaken the superior 
oblique muscle ” It would seem, therefore, that today most ophthalmic 
surgeons are agreed that tenotomy of the superior oblique muscle is 
out of favor It is interesting to note that tenotomy of the inferior 
oblique muscle was similarly regarded thirty or forty years ago 

In cases of paresis of the inferior rectus muscle or of the inferior 
oblique muscle associated with overaction of the superior oblique 
muscle, the idea that tenotomy of the superior oblique is difficult or 
dangerous has restricted ophthalmic surgeons to three surgical pro- 
cedures m the relief of these conditions, namely, shortening the paretic 
inferior rectus muscle, weakening the homolateral superior rectus 
muscle and shortening the paretic inferior oblique muscle None of 
these procedures is entirely satisfactory In some cases of overaction 

, 11 Bonnet, G , cited by Dunmngton 

12 Von Graefe, A , cited by White 

13 Wilder, W H , in Wood, C A A System of Ophthalmic Operations, 
Chicago, Cleveland Press, 1911, vol 1, p 703 

14 Spaeth, E B Principles and Practice of Ophthalmic Surgery, Philadelphia, 
Lea & Febiger, 1944, p 191 

15 Peter, L C (o) Extraocular Muscles, Philadelphia, Lea & Febiger, 
1941, (&) in discussion on White 

16 Duane, A , in Fuchs, E Text-Book of Ophthalmology, ed 8, Philadelphia, 

I B Lippincott Company, 1924, p 939 
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of the superior oblique muscle, there is no demonstrable weakness of 
either the inferior rectus or the inferior oblique muscle, making it 
impossible to decide which of these two muscles should be strengthened 
In cases of paresis of the inferior oblique muscle associated with over- 
action of the superior oblique muscle, resection, advancement or tucking 
of the paretic inferior oblique muscle is more effective if combined with 
tenotomy of the superior oblique In cases of paresis of the inferior 
rectus, resection or shortening of this muscle lessens the vertical 
imbalance but cannot cure that part of the hypertropia due to overaction 
of the contralateral superior oblique muscle, especially when the paretic 
eye is used for fixation Also, shortening the inferior rectus muscle 
has a tendency to narrow the palpebral fissure and to restrict the action 
of the superior rectus muscle Recession of the homolateral superior 
rectus muscle in cases of paresis of the homolateral inferior rectus 
muscle or of the contralateral inferior oblique muscle tends to widen 
the fissure and to restrict the upward rotation of the globe Tenotomy 
of the superior oblique muscle does neither of these things It is not 
a difficult procedure On the contrary, it is simpler and easier to 
perform than tenotomy, myectomy or recession of the inferior oblique 
muscle It does not lead to torsional difficulties, to changes in the 
width of the fissure or to complete paralysis of the superior oblique 
muscle The operation can be graded to meet the demands of each 
case with the same degree of accuracy and confidence as in tenotomy 
of the inferior oblique muscle It is the procedure of choice m cases of 
paresis of the contralateral inferior rectus muscle or of paresis of the 
homolateral inferior oblique muscle when overaction of the superior 
oblique muscle is a factor in the hypertropia 

When one has a choice, it is fundamentally sounder surgical judgment 
to elect to weaken an overactive strong muscle, so that it will balance 
with an abnormally weak one, than to attempt to strengthen the weak 
muscle so that it will balance with the power of an overactive one 
Fulton stated that stretching a muscle increases its lifting power The 
same thing cannot be said for resection or shortening of a weak muscle , 
otherwise the lifting power of a weak muscle would be progressively 
increased with each additional millimeter of resection until its ultimate 
power would be reached only when it was completely excised' 

Tenotomy of the superior oblique muscle requires use of a general 
anesthesia in children In adults only local anesthesia, induced with 
drop instillation of cocaine, is necessary The operative field is prac- 
tically bloodless and the operation painless unless unnecessarily strong 
traction is made on the tendon The procedure is simple, easy and 
can be completed in five minutes The operation leaves no visible 

17 Fulton J F Muscular Contraction and Reflex Control of Movement, 
Baltimore, Williams & Wilkins Compony, 1926 
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seal, for the incision is made through the conjunctiva under the upper 
lid The only difficulties associated with the opeiation are the uncer- 
tainty of identifying the reflected tendon and the question of deciding 
how much tendon to excise The first difficulty is due to the large 
amount of Tenon’s capsule and aieolar tissue about the tendon The 
second difficulty is one inherent m all opeiations on extraocular muscles 

ANATOMY OF THE SUPERIOR OBLIQUE MUSCLE 

The superior oblique muscle originates at the apex of the orbit from 
the peiiosteum close to the annulus of Zmn From its origin it runs 



1 — Horizontal section through the orbits (Tenon’s capsule removed) 

A, tenotomy of the left superior oblique muscle close to the nasal border of the 
superior rectus muscle The sheath of the reflected tendon of the superior oblique 
has been opened and the superior rectus retracted to expose the tendon Note the 
numerous fibrillar adhesions between the tendon and its sheath 

B, execution of the traction test With traction on the muscle hook, and with 
the index finger over the pulley, the surgeon can feel the reflected tendon of the 
superior oblique muscle extending like a cord from the pulley toward the muscle 
hook This will positively identify the tendon and its sheath 

C, site of section of the tendon of the superior oblique and its sheath for com- 
plete paralysis of the muscle 

U, position of muscle hook and scissors for tenotomy of the superior oblique 
at Its insertion 


directly foiward about 40 mm along the superior nasal wall of the orbit 
to Its pulley, just inside the orbital margin (fig lA) Here it turns 
backward at an angle of about 55 degrees to its previous course and 
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becomes inseited into the posterior part of the superioi lateral quadrant 
of the globe The tendon of the superior oblique muscle begins 8 to 
10 mm behind the pulley and, m passing through the latter, is compressed 
into a fibrous cord about 1 mm wide and 2 mm thick After leaving 
the pulley, the tendon becomes wider and thinner as it approaches the 
globe As it passes under the superior lectus muscle, it is only 2 or 
3 mm from the scleral attachment of this muscle In operations, it is 
easy to pick up and incise the tendon of the superior oblique muscle at 
this point (fig lA) Under the superior rectus the tendon of the superior 
oblique muscle fans out and becomes so thin that it is transparent Its 
insertion to the sclera is a curved line about 10 to 12 mm long, with 
the concavity directed toward the pulley The posterior end of this 
line IS about 4 mm from the optic nerve, wdiile the anterior end is 
about 5 mm from the lateral end of the attachment of the superior 
rectus muscle The entire length of the tendon of the superior oblique 
muscle IS 28 to 30 mm and, with the eye m the primary position, is 
distributed as follows 


Mm 


Length of tendon behind pullej 0 

I/cngth of tendon In pulley 4 

Length of tendon from pulley to mcdlnl border of superior rectus 9 

Length of tendon under superior rectus S 

Total length of tendon SO 


The entire tendon of the superior oblique muscle is covered with a 
layer of areolar tissue, which extends from Tenon’s capsule to the 
pulley and from the pulley baclcvvard along the superior oblique muscle 
for a distance of 8 to 10 mm This tissue forms a sheath 2 to 3 mm 
thick about the tendon, so that the tendon and its sheath together are 
about 5 to 6 mm in diameter Betw^een the tendon and its sheath is a 
potential space, corresponding to that between the sclera and Tenon’s 
capsule Material, such as warm starch solution, injected under Tenon’s 
capsule found its way from Tenon’s capsule into this potential space 
The sheath of the tendon is remarkable for its many attachments, 
which extend to the sheath of the levator muscle, to the sheath of the 
superior rectus muscle, to the conjoined sheaths of the levator and the 
superior rectus muscle and to Tenon’s capsule behind, below and later- 
ally This sheath completely encloses the pulley, from which extensions 
can be seen to pass to the septum orbitale, in front, to the muscle fibers 
of the superior oblique, behind, and to the periosteum, nasally If the 
tendon of the superior ol^hque is dissected free of its sheath, it Will be 
noted that the former is connected to the latter all along its course by 
many delicate areolar tissue fibrillae (figs \A and 2) These adhesions 
undoubtedly prevent the tendon from retracting too far within its sheath 
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aftei the tendon has been seveied from the globe It is the presence of 
these fibrillar attachments between the tendon arid its sheath, on the one 
hand, and the many attachments of the sheath to the globe, on the other, 
which prevent the development of complete paralysis of the superior 
oblique muscle when its tendon is cut or partially removed 

In operations, the amount of weakening of the supeiior oblique 
muscle can be vai led by the amount of tendon removed If a slight effect 
IS desired, it is necessary only to cut through the tendon close to the 
globe If a larger effect is desired, some of the tendon must be removed 
If complete paralysis is required, a portion of the entire sheath and its 




2 — Illustration showing why complete paralysis does not develop after 
tenotomy of the superior oblique muscle Note that the sheath of the reflected 
tendon of the superior oblique muscle is fused with Tenon's capsule, which has been 
opened on the nasal side of the superior rectus muscle to expose the two ends of 
the severed tendon of the superior oblique Note the many adhesions between this 
tendon and its sheath It is the presence of these numerous adhesions between the 
reflected tendon of the superior oblique muscle and its sheath, on the one hand, 
and the several attachments of the sheath to the globe, on the other, which prevents 
complete paralysis of the superior oblique muscle from developing after its tendon 
nas been severed 


tendon, close to the pulley (fig 1 C), should be excised The truth of 
these statements was tested on a cadaver by the following experiment 

On one eye, a routine tenotomy of the superior oblique muscle was done through 
flic conjunctiva on the nasal side of the superior rectus muscle Then the roof of 
the orbit was removed, and the levator and superior rectus muscles were turned back 
O'er the globe to expose Tenon’s capsule Even though the tendon of the superior 
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oblique muscle had been thoroughlj and completely incised by the previous opera- 
tion, It was noted that backward traction on the superior oblique muscle caused the 
globe to be depressed and intorted This traction was repeated several times, 
with the same result Tenon’s capsule was then removed and the sheath of the 
tendon of the superior oblique opened to make sure that no strands of the tendon 
remained bet\\een the glohe and the pulley This showed that only the sheath 
remained intact and that the cut tendon had retracted toward the pulley within 
its sheath With further traction on the superior oblique muscle, the tendon was 
pulled through the pulley and 2 to 3 mm behind it Even then, with the cut end 
of the tendon in this abnormal position, traction baclavard on the superior oblique 
muscle still caused movement of the globe because of the attachments of its sheath 
to the globe, on the one hand, and the adhesions between the sheath and the superior 
oblique tendon, on the other 

The roof of the other orbit was then remo\cd, and the tendon of the superior 
oblique muscle, after identification, was completeH incised at its insertion under 
the superior rectus (fig ID) Traction cn the superior oblique muscle again 
caused intorsion and downward movement of the globe, showing that the superior 
oblique continued to move the globe via its sheath even though the tendon had 
been completely severed from the sclera Before ending the experiment, the tendon 
and its sheath were both completely cut close to the pullej (fig 1C) After this 
traction on the superior oblique muscle failed to ha\e any effect on the globe 

This experiment demonstrated that tenotomy of the superior oblique 
muscle within its sheath only weakens its action but that cutting com- 
pletely through the tendon and its sheath close to the pulley produces 
complete paralysis 

OPERATIVE PROCEDURE FOR TENOTOMY OF THE SUPERIOR 
OBLIQUE MUSCLE 

The tendon of the superior oblique muscle may be cut through a 
cutaneous or through a conjunctival incision If the conjunctival route 
IS selected, the tendon may be severed under Tenon’s capsule either on 
the lateral or on the medial side of the supeiior rectus muscle The 
latter method is preferable, for thiee reasons Fust, the tendinous inser- 
tion of the superior rectus need not be exposed , second, the tendon of 
the superior oblique is well forward at this point and is compressed into 
a band 6 to 7 mm wide, third, there are no arteries, veins, nen^es or 
other important structures here which might be injured If the superior 
rectus has to be exposed, as in cases of resection of this muscle for 
paralysis of ele^'atlon, the tendon of the superior oblique can be cut 
at Its insertion (fig ID) or readily picked up and severed under the 
superior rectus muscle Tenotomy of the superior oblique at its insertion 
is difficult and uncertain, because one cannot be sure that all the fibers of 
the tendon have been completely severed from the globe Tenotomy of 
the supenor oblique muscle is best performed on the nasal side of the 
superior rectus muscle by the technic to be described 
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1 A self-retaining speculum oi a Desmares lid letractor is inserted 
under the upper lid and the globe pulled down by means of a suture 
passed through the limbus at 12 o’clock The conjunctiva and Tenon’s 
capsule are incised for 10 to 12 mm m the superior nasal fornix and 
the tissue between Tenon’s capsule and the sclera undermined 10 to 12 
mm posteriorly 

2 A muscle hook is passed 10 to 12 mm backward into the wound 
between Tenon’s capsule and the scleia, with the hook flat against the 
latter (fig 3), and the point is then turned upwaid toward the roof of 
the orbit, so as to engage the reflected tendon of the superior oblique 
muscle and its sheath 



Fig 3 — Insertion of the muscle hook foi tenotomy of the left superior oblique. 
An incision has been made through the conjunctiva and Tenon’s capsule and the 
latter undermined Note the position of the point of the hook 

3 Before the contents are delivered on the hook into the wound,^ 
one should make sure, by means of the traction test (to be described), 
Lhat the tendon and its sheath are on the hook (figs 1 B and 4) 

4 If the traction test gives a positive result, the reflected tendon 
nnd its sheath, together with a good deal of Tenon’s capsule, will be on 
the hook To identify the tendon, most of the tissue on the hook must 
be lifted off with forceps until a glistening, pearly white cord, the tendon 
of the superior oblique, is seen If local anesthesia is used, the tendon 
can be positively identified by asking the patient to look up and down 
ft the tendon is on the hook, one will see it slide back and forth over 
the shank of the hook as the eye moves up and down. 

5 After the tendon is identified, it is completely incised between the 
look and the superior rectus If a larger effect is desired, a hemostat is 
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placed on the tendon and an incision made close to the hemostat on either 
side, thus removing 3 to 5 mm of tendon (fig 5) Only the tendon 
should be excised, leaving the sheath behind If more effect is desired, 
6 to 8 mm of tendon should be removed 



Fig 4 — Execution of the traction test The tendon of the superior oblique and 
Its sheath have been engaged on the muscle hook and pulled into tlie wound If 
the tendon has been picked up on the hook, the palpating finger, held over the 
pulley, should feel a cordlike band extending from the pulley to the shank of the 
muscle hook 



Fig 5 — Cutting the tendon of the superior oblique muscle The sheath of the 
tendon has been removed by blunt dissection and the latter exposed on two muscle 
hooks For a simple tenotomy, the tendon is cut through with scissors, for a 
tenectomy, a mosquito forceps is applied to the tendon and the latter cut on either 
side of the clamp 
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6 The conjunctiva is closed by means of one or two single inter- 
rupted plain surgical gut sutures and a monocular dressing applied for 
twelve to twenty-four hours 


TRACTION TCSr 

As previousl}^ stated, one difficulty associated with this opeiation is 
identification of the tendon of the superior oblique muscle This difficult}- 
IS readily sohed b}’’ use of the traction test, which is performed as 
follows After the conjunctival wound has been made and Tenon’s 
capsule undermined, a muscle hook is passed into the wound and brought 
forward On the hook wull be a mass of unfamiliar tissue, within the 
confines of which may be the tendon of the superior oblique muscle 
Since one cannot be sure that the tendon is on the hook, one should 
determine definitely whether it is piesent m the tissue thus engaged 
before making any needless dissection This is done by palpating the 
pulley through the skin with the index finger of one hand, while the other 
hand pulls forward on the hook (fig \ B) If the tendon or its sheath 
IS on the hook, the index finger over the pulley will feel a cordlike 
structure extending from the pulley to the hook Each time traction is 
made on the hook, the palpating finger over the pulley will feel a tug on 
the tendon This test positively identifies the tendon and/or its sheath 
If the tissues on the hook are now gently lifted ofif with forceps, one will 
find the pearly white, glistening tendon of the superior oblique muscle, 
which at this point is gathered into a cord about 2 mm in diameter 

A word of caution should be given The traction test is not infal- 
lible and may give a positive result if only a few fibers of the tendon or 
its sheath are engaged on the hook If the hook is passed 10 to 12 mm 
backward and brought forward, as previously directed, the tendon should 
always be engaged If the tendon is not picked up on the hook on the 
first trial, the attempt should be repeated until the surgeon is certain 
that the tendon has been identified Needless to say, if the tendon itself 
IS not sectioned, but only a few fibers of its sheath are severed, the effect 
Will be negligible The only positive identification of the tendon is its 
pearly white, glistening luster The sheath of the superior oblique 
muscle IS white and semitendinous, but not glistening 

AMOUNT OF TISSUE TO BE REMOVED 

It IS impossible at this time to be dogmatic about how many prism 
^^lopters of hypertropia will be corrected by a tenotomy or by a tenec- 
^r>my because of the intrinsic nature of all tenotomies of the extraocular 
^mscles However, it is safe to say that a tenotomy will produce less 
€ ect than a tenectomy, that a larger tenectomy will produce a greater 
^ ect than a smaller one and that the effect will be greater, the closer 
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the tenotomy or the tenectomy is done to the pulley In other words, the 
effect may be varied depending on the amount of tendon removed and 
the place of its removal If the tendon is cut close to the globe, the 
effect will be less , if cut close to the pulle}’^ it will be greater If both 
the tendon and its sheath are cut close to the pullev, complete paralysis 
ma}’^ lesult As a general rule, the following suggestions will not lead 
one fai astray (1) For a deviation of 5 to 10 A, a simple tenotomy is 
done, (2) for a deviation of 10 to 20 A, 3 to 5 mm of the tendon is 
lemoved, (3) for 20 to 30 A of deviation, 5 to 8 mm of the tendon 
IS excised,^® and for (4) complete paralysis of the superior oblique, a 
part of the tendon and its sheath should be excised close to the pulley 
through a cutaneous incision 

% 

INDICATIONS rOU TENOTOMY OE THE SUPERIOR OBLIQUE MUSCLE 

Tenotomy of the superior oblique muscle should be performed when- 
ever the muscle is overactive and the symptoms of the hypertropia can- 
not be relieved by nonoperative means This operation may be combined 
with resection, advancement or tucking of the inferior oblique muscle 
or with shortening operations on the contralateral inferior rectus muscle 
In cases of paralysis of the third neive and in cases of so-called paralysis 
of elevation, in which the inferior oblique and superior rectus muscles 
are weak, the sujienor oblique muscle should be tenectomized to 
increase the relative lifting power of the inferior oblique muscle If the 
superior rectus muscle is being resected for relief of paralysis of eleva- 
tion, it IS a simple mattei to excise a part of the tendon of the superioi 
oblique under the superior rectus muscle at the same time 

REPORT or CASES 

Case 1 — Mrs M A , aged 34, a billing clerk, stated that she had cut her right 
eye m childhood with a piece of glass Later the right eye crossed , when she was 
10 years old an operation was done to straighten the eye, but for the past fifteen 
years it had turned out Examination of the right eye showed a scar of the cornea, 
which reduced her vision to 2/200, sinking of the caruncle and almost complete 
paralysis of the internal rectus muscle An exotropia of 50 A for 20 feet (6 meters) 
and for 13 inches (33 cm ) was present with the eyes in the primary position , the 
deviation measured 40 A m eyes up and 55 to 60 A m eyes down In addition, 
there was a pronounced overaction of the right superior oblique muscle which 
produced a left hypertropia of 10 A with eyes in the primary position, increasing 
to 20 A with eyes directed to the left and to 25 A with ej es directed down and 
to the left In June 1939 a recession of the external rectus and a resection of the 
internal rectus muscle on the right eye was done for correction of the exotropia 
At the same time the overactive superior oblique muscle was tenotonuzed at its 
insertion under the superior rectus and the scar of the cornea tattooed After 

18 I have never removed more than 7 mm at one time 
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operation there was considerable edema of the lids and conjunctiva, which produced 
3 to 4 mm. of ptosis of the upper lid In two months the ptosis had cleared up 
Six months after the operation, the patient had a cosmetically perfect result when 
the eyes were in the primary position, with slight limitation of abduction in the 
right eye A suggestion of overaction of the superior oblique was noted when the 
right eye was rotated down and nasally When she was last seen, seven years 
later, a moderate overaction of the right superior oblique muscle persisted 

Comment — The tenotomy of the superior oblique muscle m this case 
was my first operation of the kind It was gratifying to note that the 
overaction of the superior oblique muscle as reduced without producing 
complete paralysis, even after seven years The postoperative edema 
and ptosis of the upper hd were at first thought to be due to the operation 
on the tendon of the superior oblique muscle Instead, the ptosis may 
have been due to the operation on the internal and external rectus 
muscles, to the tattooing of the cornea or to a combination of all three 
operations Ptosis did not develop m any of the other cases in which 
the superior oblique was tenotomized 

Case 2 — P I , a girl aged 6, bad exotropia of three years’ standing Her 
general health was good Birth was by cesarean section There was no family 
history of exotropia or esotropia Vision was 20/20 in each eye, and except for 
the muscular anomaly her eyes were entirely normal Refraction with atropine 
cvcloplegia revealed a small compound hyperopic astigmatic error There was no 
limitation of abduction or adduction For 20 feet there was variable exotropia, 
being 20 A m eyes up, 30 A m eyes straight ahead and 40 A m eyes down For 
13 inches the exotropia was 30 A m eyes up, 40 A m eyes straight ahead and SO A 
in eyes down For both 20 feet and 13 inches there was double hypertropia, with 
the left hypertropia predominating In eyes right there was right hypertropia of 
10 A, due to overaction of tlie left superior oblique muscle, and m eyes left, a left 
hypertropia of IS A, due to overaction of the right superior oblique muscle 
(fig 6a, h and c) The right hypertropia decreased m eyes up and right and 
increased m eyes down and right The left hj'^pertropia decreased in eyes up and 
left and increased in eyes down and left Careful measurements of the deviation 
m the “corners” were not made because of poor cooperation It was estimated 
that the right hypertropia in eyes down and right was IS to 20 A and the left 
hypertropia in eyes down and left was 20 to 25 A A diagnosis was made of 
paresis of each inferior rectus muscle with overaction of each superior oblique 
muscle, the right superior oblique muscle being the more overactive The patient 
Avas seen in consultation with Dr J H Dunnington, who concurred m this diag- 
Tiosis In December 1941 a resection of the right internal rectus muscle and a 
recession of the right external rectus muscle were done, together with a tenotomy 
of both superior oblique muscles at their insertions At the operation Tenon’s 
capsule was disturbed as little as possible After operation there was no ptosis 
and scarcely any reaction in the left eye except for a little redness under the upper 
Iid The conjunctiva of the right eye presented moderate reaction over the internal 
and external rectus muscles One month after the operation there was esotropia 
for 20 feet and 13 inches of 5 to 11 A, with moderate o\eraction of the right 
superior oblique muscle in e\es left On the sjnoptoscope there was an esotropia of 
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6 to 11 A, with a left hypertropia of 3 A Because the patient had anomalous pro- 
jection, fusion exercises were not given Two months after operation there was 
orthophoria for 20 feet with the eyes in the primary position At 13 inches there 
was moderate left hypertropia with eyes directed to the left, owing to persistent 
overaction of the right superior oblique muscle Three years after the operation 
there was still overaction of each superior oblique muscle The horizontal position 
of the eyes was excellent cosmetically, and the near point of con\ergencc was fair 
Four years after the operation tlierc were for 20 feet a left lijpertropia of 4 A 
and an esophoria of 5 A with the e\cs in the primar\ position and the right e\c 






Fig 6 (case 2) — Exoti opia w ith overaction of each superior oblique muscle 
Eyes before operation (a-c) , eyes four years after operation (d-f) 

(a) Both eyes looking to the right Note that the right eye is looking up and 
to the right, while the left eye is directed down and to the right, owing to over- 
action of the left superior oblique muscle 

(b) Right eye looking straight ahead, and the left eye looking up and out 

(c) Both eyes looking to the left Note that the right eye is directed down- 
ward, owing to overaction of the right superior oblique muscle 

(d) Both eyes looking to the right, with a residual overaction of the left 
superior oblique muscle after operation Compare with a 

(c) Both eyes looking straight ahead Note reduction of left hypertropia after 
operation as seen by comparing b and e 

(/) Both e^ es looking to the left, with a residual overaction of the right superior 
oblique Compare with c 
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fixing While the patient was fixating a light at 20 feet, rotation of the eyes to 
the right brought out a right hypertropia of 8 A, while rotation of the eyes to the 
left changed the right hypertropia to a left hypertropia of 10 A The right eye 
was used for fixation m eyes directed to the left, and the left eye, in eyes directed 
to the right (fig 6d, c, /) For 13 inches the measui ements were as follows 


Eyes up and rielit 

X'7 A* 

RH'2 A 

Eyes xiglit 

NoX' 

RH' 8 A (fie 6 d) 

Eyes down and right 

XT' 7 A 

RHT' 12 A 

Eyes straight ahead 

No X' or S' 

Double HT (fig 6 e) 

Eyes up and Jeft 

X'8 A 

LH'2A 

Eyes left 

X'7 A 

LHT 12 A (fig 6 /) 

Eyes down and left 

XT 12 A 

LHT 20 A 


* In this tabulntion, and in the accompanying tabulations, X and X' Indicate exophona 
for distant and near vision, XT and XT', exotropla for distant and near vision, S and ST 
Gsophoria and esotrop a for distant and near vision, respectively, RH and 
RHT and RH' and RHT', right hyperphoria and right hypertropia for distant and near vision, 
respectively, and LH and LHT and LH' and LHT', left hyperphoria and left hypertropia for 
distant and near vision, respectively 

The near point ot convergence was 120 mm , and the patient did not have first 
degree fusion Abduction and adduction were good 

C omment — The persistent overaction of each superior oblique muscle 
after operation was most likely due to incomplete tenotomy In tenotomy 
of the superior oblique muscle at its insertion, it is difficult to be certain 
that all the fibers have been severed from the globe because the insertion 
extends so far behind the equator Later experience with this operation 
has taught me that a 5 mm tenectomy on the nasal side of the superior 
rectus muscle would have produced a better result m this case Another 
operation to remove a part of the tendon of each superior oblique at this 
time would most likely have reduced the hypertiopia This correction 
had been suggested, but permission for operation was lefused by the 
parents Operation has not been urged because the child has no symp- 
toms referable to her vertical imbalance and because m the primary 
position her eyes are cosmetically straight It has been contended by 
bonie surgeons that in cases of combined vertical and horizontal devia- 
tions the vertical deviation should be corrected first Other surgeons 
have suggested that the horizontal deviation be corrected first Both 
gioups have insisted that if this is done the second component of the 
deviation may coirect itself In this case, coriection of the horizontal 
deviation affected in no way the vertical deviation 

Case 3 — N P , a boy aged years, had had exotropia of the left eye since 
1 year of age, which had been getting worse for six months For several months 
^he parents had noticed that the child held his head turned to the right side when 
looking closely at objects The general health was goed There was no family his- 
tory of esotropia or exotropia Examination showed that the right eye was the fixing 
eje with both eyes uncovered but that the left eye would fix if the right eye was 
covered Refraction with atropine cycloplegia revealed a small, simple hyperopic 
refractive error Abduction and adduction were good in each eye The near point 
of convergence was remote and could not be measured There was a variable 
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exotropia foi 20 feet and 13 inches, being 20 A when looking up, 30 A when 
looking straight ahead and 50 A when looking down In the primary (horizontal) 
position the exotropia measured 30 A for 20 feet and 13 inches There was over- 
action of each superior oblique muscle, being greater in the left eye (fig 7a, b, c) 
There was no detectable weakness of either inferior rectus or of cither inferior 



Fig 7 (case 3) — Exotropia with overaction of each superior oblique muscle 

(o) Both eyes looking to the right Note that the left eye is directed down- 
ward, owing to overaction of the left superior oblique muscle 

(b) Both eyes looking straight ahead and slightly up Note that the right e>e 
is higher than the left, owing to the greater overaction of the left superior oblique 
muscle 

(c) Both eyes looking to the left Note that the right eye is directed down- 
ward, owing to overaction of the right superior oblique muscle 

(d-/) Eyes eighteen months after tenotomy of both superior oblique muscles 
on the nasal side of the superior rectus muscles, recession of the left external 
rectus muscle and resection of the left internal rectus muscle 

(d) Both eyes looking to the right after operation Note the greater down- 
ward deviation of the left eye than shown in a, taken before operation This is due 
to tenotomy of the right superior oblique without adequate tenotomy of the left 
superior oblique muscle 

(e) Both eyes looking straight ahead Compare with b, and note the increased 
right hypertropia, owing to overaction of the left superior oblique muscle 

(/) Both eyes looking to the left Compare with c, and note the decrease in 
overaction of the right superior oblique muscle 
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oblique muscle Miss Elizabeth K Stark found an exotropia of 30 to 40 A on the 
synoptophore and an exotropia of 40 A for 20 feet and 55 A for 13 inches with 
prisms In May 1944 the left external rectus was lecessed and the left internal 
rectus resected and both superior oblique muscles were tenotomized on the nasal 
side of the superior rectus muscles The tendon of the right superior oblique 
muscle was easily identified and tenotomized, but that of the left was not well 
visualized and there was some doubt as to whether it was completely severed One 
month after the operation the horizontal deviation was well corrected in the 
primary position, and there was no overaction of the right superior oblique muscle 
However, there was a strong residual ovei action of the left superior oblique muscle, 
especially with e 3 es directed to the right and with eyes directed down and to the 
right One and one-half years after the operation there was a residual exotropia of 
15 A, with a right hypertropia of 20 A for 20 feet When the eyes were rotated 
to the right, while looking at a light at 20 feet, the exotropia decreased to 10 A, 
but the right hypertropia increased to 25 A At 20 feet there was an exotropia of 
15 A but no hypertropia when both eyes were directed to the left For 13 inches 
there were a residual right hypertropia of 25 A with eyes directed to the right 
(fig 7d), a right hypertropia of 15 A with eyes in the primary position (fig 7 e) 
and only 2 A of right hypertropia with e}'es directed to the left (fig 7/) 

For 13 inches the complete measurements were as follows 


Eyes up and right 

XT' 3 A 

RHT' 17 A 

Eyes straight to the right 

XT' 7 A 

RHT' 25 A (fig: 7 d) 

Eyes down and right 

XT' 18 A 

RHT' 30 A 

Eyes straight ahead 

XT' 18 A 

BH'T' 15 A (fie 7 e) 

Eyes up and left 

No X' 

RHT' 2 A 

Eyes straight to the left 

XT' 7 A 

BHr 2A (flg: 7/) 

Eyes down and left 

XT' 25 A 

RHT' 4 A 


Comment — It should be noted in this case that the left hypertropia, 
due to overaction of the right superior oblique muscle, -was practically 
cured by the operation (compare c and /, fig 7) However, the right 
hypertropia, due to overaction of the left superior oblique muscle, 
was actually greater after the operation (compare a and d, fig 7) 
The increased overaction of the left superior oblique was due to 
tenotomy of the right superior oblique muscle, the tendon of the left 
i>uperior oblique having been missed at the time of operation It is well 
known that tenotomy of one inferior oblique muscle m patients with 
overaction of both inferior oblique muscles will result in an apparently 
greater overaction in the nontenotomized inferior oblique muscle after 
operation The same increase in the vertical imbalance develops post- 
operatively m cases with bilateral overaction of the superior oblique 
muscle when only one superior oblique is tenotomized 

This case demonstrates that the tendon of the superior oblique muscle 
should be positively identified before tenotomy is attempted, else no 
effect may be obtained No harm can result from passing the muscle 
hook into the wound a second time to make sure the tendon has been 
completely severed In cases in which the superior oblique of one eye is 
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more overactive than that of the other, the operation must be graded so 
that one superior oblique muscle is weakened more than the other 

Case 4 — E L, a youth aged 18, htatcd that his c\cs had been turned out since 
he was a baby His birth was b\ forceps delivery He had worn glasses since 4 
years of age His general health was good Vision was 20/15 in the right e\e 
with a -2 75 D sphere and 20/15 in the left e>e with a -2 25 D sphere Except for 
the myopia and the anomaly of the cxtraociilar muscles, his c>es were normal 
Abduction and adduction were good The convergence near point was remote and 
could not be measured No weakness was noted m either the inferior rectus or 
the inferior oblique muscles For 20 feet and 13 inches he had a variable exotropia 
of 50 to 65 A, depending on the direction of gaze, complicated bj o\eraction of each 
superior oblique muscle (fig 8o, b and c) With the right e>e fixing the left e\e 
moved up under co%er, and with the left e>e fixing the right c>e mo\ed up under 




Fig 8 (case 4) — Exotropia with overaction of each superior oblique muscle 

(а) Both eyes looking to the right and dowmvard Note the pronounced 
downw'ard deviation of the left eye, owing to overaction of the left superior oblique 
muscle 

(б) Both eyes looking straight ahead, with the right eye fixing Note the 
upward deviation of the left eye With the left eye fixing, the right eye deviated 
upward 

(c) Both eyes looking to the left and downw'ard Note the pronounced down- 
ward deviation in the right eye, owing to overaction of the right superior oblique 
muscle 

(d-/) Eyes six months after operation 

(d) Both eyes looking to the right Compare w'lth o, and note the great 
improvement m the vertical deviation, owing to tenotomy of the left superior 
oblique 

(e) Both e:i'es looking straight ahead Compare with b 

(/) Both eyes looking to the left Compare with c, and note the decrease in 
the vertical deviation, owing to tenotomy of the right superior oblique muscle 
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cover Measurements of the imbalance of the extraocular muscles in the different 
directions of gaze were as tollows 


Ejes up and right 

XT' 50 A 

No HT' 

Eyes straight to the right 

XT' 55 A 

EHT- 10 A 

Ejes down and right 

XT' 50 A 

RHT' 25 A (flg 8 a) 

Ejes straight up 

XT' 60 A 

No HT' 

Ejes straight ahead 

XT' 65 A 

Double Hoy (flg 8 b) 

Eyes straight down 

XT' 65 A 

RHT' 8 A 

Eyes up and left 

XT' 50 A 

No HT' 

Eyes straight to the left 

XT' 50 A 

LHT' 5 A 

Eyes down and left 

XT' 60 A 

EHT' 25 A (flg 8 c) 


In September 1943, both internal rectus muscles were resected, both external 
rectus muscles recessed and both superior oblique muscles tenotomized The right 
superior oblique was tenotomized lateral to the superior rectus muscle, and the left 
superior oblique, medial to the superior rectus muscle The patient made an 
excellent postoperative recovery Six months after the operation the eyes were 
cosmetically straight for both 20 feet and 13 inches (fig 8i?) With the eyes in 
the primary position for near vision there was a slight residual double hypertropia 
in the cover test In rotation of his eyes to the right (fig 8d) there was still 
present a slight right hypertropia, of about 5 A, due to a residual overaction of the 
left superior oblique muscle In rotation of his eyes to the left, there was still 
present a slight left hypertropia of about 5 A (fig 8/), due to residual overaction 
of the right superior oblique muscle 

Comment — This patient obtained an excellent postoperative result 
The exotropia, as well as the right hypertropia, was well coriected in 
eyes right (compare a and d in figure 8) and the left hypertropia in 
eyes left (compare c and f m figure 8) In this case, there was no 
detectable difference m the effect of the two tenotomies, the right superior 
oblique muscle having been tenotomized at its insertion lateral to, and the 
left superior oblique muscle medial to, the superior rectus, both under 
Tenon’s capsule In general, it can be said that tenotomy of the superior 
oblique lateral to the superior rectus (i e , at its inseition to the globe) is 
less certain innts effect than tenotomy on the nasal side of the superior 
rectus 

The prisrti measurements befoie and after operation were carefully 
taken in the six cardinal directions of gaze Even though the patient 
was most cooperative, it was difficult to measure the horizontal and 
vertical deviations to within less than 5 A of the true error present 
because of the tendency of these measurements to vary with the direc- 
tion of the eyes, the position of the prisms, the patient’s attention and 
other mechanical and physiologic factors In all cases the measurements 
were carefully and conscientiously taken, but some allowance must be 
made for human error on the part of the patient and the physician 

Case 5 — H R , aged 25, complained of e\ estrain, headaches above the 
•Si’es and confusion of print when reading At times she saw double when looking 
to the right or to the left She had tried several pairs of glasses and fusion 
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Fig 9 (case 5) — Overaction of each superior oblique muscle before operation 
(a-/i) and after {d-e) the last tenectomy 

(a) Both eyes looking up and to the right Note the right hypertropia 

(b) Both eyes looking up and to the left Note the left hypertropia 

(c) Both eyes looking to the right Note the right hypertropia, owing to over- 
action of the left superior oblique muscle 

(d) Both eyes looking to the left Note the left hypertropia, owing to over- 
action of the right superior oblique muscle 

(e) Both eyes looking to the right and down Note the right hypertropia, 
owing to overaction of the left superior oblique muscle 

if) Both eyes looking to the left and down Note the left hypertropia, owing 
to overaction of the right superior oblique muscle 
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(g) Both eyes directed up and to the right Compare with a 

(It) Both eyes directed up and to the left Compare with b 

(0 Both eyes directed to the right Compare with c, and note the higher 
position of the left eye in t 

(j) Both eyes directed to the left Compare with d, and note the higher 
position of the right eye in ] 

(b) Both eyes directed to the right and downward Compare with e, and note 
the higher and improved position of the left eye in k 

(0 Both eyes directed downward and to the left Compare with f, and note 
the higher and impro\ ed position of the right eye in / 
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exercises, without relief Examination showed defective depth perception, a 
moderate amount of astigmatism and double hypcrtropia, due to overaction of each 
superior oblique muscle Refraction with homatropine-parcdrine cvcloplcgia showed 
the following error 

Rlglit e>e + 0 50 D eph C + 1 50 D cjl , axl«; 110, \ l^ion 20/20 
Left eje + 1 50 D c}], nvis SO, ilslon 20/20 

With the prescription in place, the neai point of accommodation was 12 cm for 
each eye For 20 feet the patient had 1 A of left Inperphoria and 3 A of esophoria 
Her near point of convergence was normal 

This patient had two operations on the tendon of each superior oblique muscle 
before she w'as comfortable Before the first operation, there w'as right hypcrtropia 
of 12 A 111 eyes directed to the right, left hypcrtropia of 20 A m eyes directed 
to the left and double hypcrtropia in the primary position for distance For 13 
inches in the different directions of gaze, the measurements were 


Facs up and right 

X'r >A 

RU'T 10 A (fiK 9 a) 

Eyes right 

NoV 

RH'r 12 A (flft 9 C) 

Eyes down and right 

A 

RH'J''15A(nK 9 c) 

Eyes up and left 

ST 5 A 

EHT' 10 A (flK 9 b) 

Eyes left 

sr 7 A 

EUT 20 A (Ok 9d) 

Eyes doain and left 

XT 10 A 

EHT 20 A (Oi. 9 /) 


The first operation was done in August 1944 on the tendons of both superior 
oblique muscles with local anesthesia through a conjunctival incision Ihc tendon 
of each superior oblique muscle was identified on the nasal side of the superior 
rectus and severed with as little trauma as possible In view of the undercorrec- 
tion which resulted, it would have been wiser to rcinose a part of each tendon 
instead of merely incising it 

Six weeks after operation, the patient presented 1 A of right hs pcrphoria for 
20 feet and 4 A of esophoria with the Maddox rod For near a ision measurements 
for the extraocular muscle w'cre 


Eyes up and right 
Eyes right 

Eyes down and right 
Eyes up and lett 
Eyes left 

Eyes down and left 


KHT' 5 A (a reduction in RUT' of 5 A) 

RUT' 1C A (an increase in RUT of i A) (Ap c) 
RUT' 20 A (an increaso in RUT' of 5 A) 

EH'T' 10 A (no change in HT') 

EHI" 10 A (a reduction in EHOy of 10 A) (Aff 
EHT' 7 A (a reduction in EHT' of 13 A) 


These measurements and the pictiiics taken after operation (fig 10 a and c) 
show that each superior oblique muscle avas still oa'eractive, the oa'craction of the left 
superior oblique in eyes directed to the right being definitely greater than the over- 
action of the right superior oblique in eyes directed to the left Therefore, the left 
superior oblique muscle avas tenectomized, avith use of local anesthesia, six aveeks 
after the first operation An incision avas made through the conjunctiva in the 
superior nasal quadrant Scar tissue from the previous operation avas encountered, 
but the sheath of the reflected tendon avas easily picked up and identified A 
hemostat avas applied to the tendon, and the sheath and the tissue in the clamp 
avere excised by cutting on either side of it After this, the patient, avhose eyes 
were uncovered, avas asked to look to the right Some overaction of the left 
superior oblique muscle persisted Therefore, the hook avas passed deeper into 
the wound and another bite of the sheath of the tendon of the superior oblique 
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muscle rcmo\c(l After tins iiianeiner, the o^ enaction of the left superior oblique 
\\ as reduced to w hat appeared to be less than 5 A 

Four da\s after the operation the o\craction of the left superior oblique muscle 
had been changed to slight paresis in extreme rotation of the ejes down and to 
the right Tine paresis later disappeaicd cntirelj At that time the right hyper- 



Fig 10 (case 5) — (a-6)Eyes six weeks after the first operation on the left 
superior oblique tendon 

(fl) Both eyes directed to the right Compare with figure 9c, and note that 
the patient still has a pronounced right hypertropia, owing to residual overaction 
of the left superior oblique muscle 

ib) Both eyes looking straight ahead 

(c) Both eyes looking to the left, six weeks after the first operation on the right 
superior oblique tendon As compared wnth figure 9c, theie appears to be less 
overaction of the right superior oblique muscle after operation 

(d-f) One month after the second operation on the left superior oblique tendon 

(d) Both eyes directed to the right Note that the right hypertropia shown in 
has been greatly reduced 

(e) Both eyes looking straight ahead 

(/) Both eyes looking to the left Compare with c, and note that the left 
hypertropia shown in / is greater than before the second operation 

(^7-0 One month after the second operation on the right superior oblique 
tendon 

( 9 ) Both eyes looking to the right 

UO Both eyes looking straight ahead 

(0 Both eyes looking to the left Compare with / and note the great improve- 
ment m the overaction of the right superior oblique muscle 
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tropia in the up and down positions of e>cs directed to the right was well 
corrected, but the left hypertropia in ejes directed to the left seemed greater than 
before the secend ‘operation One month later the measuiements were 


Ej es 

up and right 

RU 

Fjes 

right 


RH' 

Eyes 

down 

and rlglit 

LU' 

Eyes 

up and left 

LUT' 

1 yes 

left 


I n'l' 

Eyes 

down 

and left 

I n'f' 


5 A (no chnnRC In Rill') 

> A (II ndiictlon in Rll'l'' ot 11 A) (fit. 10 <0 
5 A (n rciliiction In RUT' ot 15 A) 

15 A (on incrcfi'c of I IIT' of 5 A) 

18 A (im Inerencc of LUa” of 8 A) (fit. 10 / c) 


Diplopia fields showed that the patient was able to fuse m all positions of the 
binocular fields except in ejes up and left, c\es left, c%es down and left and in 
eyes straight down The greatest separation of images was in c\cs down and 
left, 1 e , in the field of action of the right superior oblique muscle 

The right superior oblique muscle was tenectomized ten weeks after the first 
operation Again, there w-ere scar tissue and slight difficulty m picking up the 
tendon of the superior oblique muscle A hemostat was applied to the tendon 
and its sheath and a part of both exciseel bv cutting on cither side of the hemostat 
After this, the overaction of the right superior oblique muscle was rcliceed 

One month after the last operation measurements of muscle balance showed 


Tjes up and rinht 
I yts right 
f jes down and right 
Fjos straifelit 
Eyes up and itft 
es left 

Fjes down and left 


V3A nil' 3 A 

NoX' RH' i A (fig 10 17) 

Xo X' Xo H' 

Ortliophorla (fig 10 h) 

S' 5 A MI' trace 
S 6 A Ell' trace (llg 10 i) 
S > A Ell' trace 


The astigmatic axis had changed from 110 to 120 degrees in the right eje and 
from 80 to 72 degrees in the left eve With her glasses she had 20/15 — 2 MSion 
in each eye, an esophoria of 5 A and a left hy'pcrphoria of 1 A for 20 feet with 
the Maddox rod Her diplopia fields W’ere normal m all directions of gaze except 
m extreme rotation up and to the left, w'here there w’as a slight separation of the 
two images wuth a red glass over one eye and a green glass over the other With- 
out colored glasses, she had no diplopia in anv of the fields When last seen, 
six and one-half months after the last operation, she stated that she had had no 
more headaches or diplopia and that she could read as much as she liked w'lthout 
symptoms of eyestrain She volunteered the information that her “eves felt 
wonderful since the operation” Her final check-up show'ed 


Eyes up and right 

RH' 2 A 

(fig S(7) 

Eyes right 

RH'2 A 

(fig 9i) 

Eyes doyvn and right 

RH' 3 A 

S' 4 A (fig 9 k) 

Eyes up and left 

Xo H' 

X' 2 A (fig 9/i) 

Eyes left 

RH'4 A 

S 3A(fig 9;) 

Eyes down and left 

No H 

(fig 9/) 


In the primary iwsition for 20 feet with the Maddox rod, she had left hyper- 
phoria of 1 A and esophoria of 4 to 6 Ai and for 13 inches, orthophoria With 
the Maddox rod there seemed to be 5 degrees of outward cvclophoria m the 
right eye but no cyclophoria m the left eye Her near point of convergence 
was 60 mm With the Keystone fusion card no DB33781, she had 20/20 fusion 
Insignificant conjunctival scars were noted under the upper lids 
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Comment — The excellent cosmetic and functional lesult in this case 
can be seen In coinpaiing pictuies taken in the six caidinal diiections of 
gaze befoie and aftci opeiation (fig 9) One should compaie especially 
the light Inpeitiopia and cxotiopia piesent bcfoie operation, when the 
e}es neie directed down and to the light (fig 9c). with the final post- 
operatne lesult in the same position (fig 9k) Also, the pronounced 
left In pel tro])ia present w hen the e\ es w ei e i otated dowm and to the left 
befoie opeiation (fig 9/) should he compaicd with the final postoperative 
lesult in this position (fig 91) 

Two Items in this case lequiie fuithei comment, namel) the need 
of more than one opeiation and the appaient inciease in overaction of 
one superior oblique muscle aftei opeiation on the opposite superior 
oblique muscle The need of two opeiations on each superior oblique 
muscle must be attiibuted to lack of expeiience and to timidity Because 
this patient had binoculai single Msion with some fusion, the surgeon 
was anxious not to pioduce a tioublesome postopeiatne diplopia The 
experience gamed m this and in subsequent cases would tend to indicate 
that when the veitical deviation is moie than 10 A a part of the tendon 
of the supeiior oblique muscle must be lemo^ed to pioduce adequate 
coi rection 

After the fiist operation on the tendon of each supeifoi oblique, an 
apparent increase m ovei action of the left supenoi oblique muscle 
developed When the left supenoi oblique muscle w^as tenotomized a 
second time, an appaient inciease in the ovei action of the light supeiior 
oblique muscle developed This is best explained by recalling that m 
cases of bilateial ovei action of the inferior oblique muscle tenotomy of 
one infeiior oblique muscle causes an appaient inciease m the over- 
action of the opposite infeiioi oblique muscle The same phenomenon 
would develop if one superior oblique muscle was tenotomized more 
completely than the other Theiefore, to get a satisfactory result m a 
case of bilateral ovei action of the supenoi oblique muscle, the operation 
must be giaded to fit the amount of overaction present If the vertical 
deviation is equal, an equal tenotomy oi tenectomy on the two muscles 
IS indicated If unequal, more tendon must be lemoved from the more 
overactive superior oblique muscle 

As pieviOLisly stated, some surgeons recommend conection of the 
vertical deviation before attempting correction of the horizontal devia- 
tion in cases of combined veitical and horizontal squint, contending that 
this procedure obviates the need of a second operation to correct the 
horizontal deviation This procedure worked out well in this case, as 
can be seen by comparing the combined horizontal and vertical deviation 
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present before operation (fig 9e and j) with that present after the 
superior oblique muscles had been tenectomi/ed (fig 9 4 and I) 

Case 6 — L R, a Negro aged 21, came to the Vanderbilt Clinic to have his 
right eye straightened He stated that Msion in the right cje had been poor 
all his life, owing to the presence of a “white spot’’ o\er the pupil since he uas 
a bab), and that the right eye had been crossed for \ears Examination showed 
vision equal to counting fingers at 3 feet (90 cm) in the right c\c and 20/20 
ill the left eye The poor vision in the right e\e w'as due to a dense, white 
corneal leukoma wnth incarceration of the ins Because of the ambhopia present 
in the right eje, the esotropia present could not be carcfulK measured with the 
coier test With prisms held before the fixing c\c, the csotiopia was estimated 
to be 30 A for distant and near vision A strong ovcraction of the right superior 
oblique was present, which produced a left Inpertropia of about 20 A m eyes 
left (fig 11) The patient was sent to the hospital, where the corneal leukoma 
W'as tattooed, the right superior oblique muscle tcnotomized through the con- 
junctiva on the nasal side of the superior rectus muscle and the right internal 
rectus muscle recessed On his leaving the hospital, ten davs later, the right 



Fig 11 (case 6) — (d) Both eyes looking stiaight ahead, with the left eye 
fixing Note the corneal scar, the slight esotropia and the right hypcrtropia in 
the right eye (B) Both eyes looking to the left, with the left eye fixing Note 
the marked downshoot of the right eye, owing to spasm of the right superior oblique 
muscle 

ey'e was cosmetically straight, with slight residual ovcraction of the right superior 
oblique muscle The patient did not return to the clinic for follow-up care 

Coiumeiit — In view of the undercorrection obtained in this case with 
simple tenotomy, it would have been bettei to excise 5 mm of the tendon 
This was not done because of the fear of producing an overeffect 

Case 7 — N C , a girl aged 9, came to the Vanderbilt Clinic in 1943 complain- 
ing of a crossed left eye of several years’ duration Examination showed vision 
of 20/30 in the right ej'e and 20/50 m the left, improved with glasses to 20/20 — 2 
in the right eye and to 20/30 in the left An exotropia of 55 A for distant and 
near vision was noted, complicated by a right hypertropia of 7 A for near vision 
There was no increase of the hypertropia in the six cardinal directions of gaze 
Otherwise, the eyes were essentially normal 

In July 1943 a 4 mm recession of the internal rectus and a 10 mm resection 
of the external rectus muscle were done The patient made an uncomplicated 




BERKE—TENOl OMY OF SUPERIOR OBLIQUE 


633 


posloperalnc rccoxeij When she was seen m January 1946, the cosmetic result 
w'as excellent m the primary position, but the co\ci test re\ealed right hvper- 
tropia m all positions of gare as recorded below 


Ejc>; up luid rigid 

\T ' 1C A 

RHT' 27 A 

E\cs rigid 

\T 10 A 

RHT' 22 A 

Eio*; (loiMi nnd rli Id 

XT' 10 A 

RU'l” 18 A 

lie® strnlpld 

ST' 5 A 

RIl'T' 12 A 

El P'S up nnd loft 

XT' 1C A 

RH'T' 18 A 

Ejos left 

XT' 0 

RHT' 10 A 

Fjee doun and left 

X'l" 0 

RIIT' 10 A 


Ihe right Inpcitropia m c\cs diicctcd up and to the right was due to acquired 
w'eakness of the left mfciior oblique muscle Since this weakness w'as not 
present before the opeiation two and one-half jears before, it seemed that the 
inferior oblique must ha\e been injuied during the operation on the external rectus, 
W'hen the latter was being freed from Tenon’s capsule Because of the close 
association of these two muscles on the lateral surface of the globe, the inferior 
oblique is easih mjuied unw ittingK The right hypertropia m the right lowei 
corner was due to o\eraction of the left superior oblique, sccoiidarj to weakness 
of the left inferior oblique The light Inpertropia m the left upper corner w'as 
thought to be due to o\craction of the right inferior oblique 

To correct the \crtical deviation, three operations were considered, namely, 
(1) tencctomj of the left superior oblique, (2) advancement of the left inferior 
oblique and (3) mjectoni} of the right infciior oblique muscle It seemed that 
the safest piocedure was to do these operations at different times Therefore, 
on Jan 17, 1946, a 5 mm tcncctomy of the left superioi oblique was done, 
wuth the patient under general anesthesia 

One week aftei the opeiation the deviation measured 


Ejos up and right 
Ties right 
Eyes do«n and right 
Ejes straight 
Eyes up and left 
Eyes left 

Eyes doiin and loft 

Comment — The operation on 


XT' 12 A RHT' 24 A 

XT' 10 A RHT' 12 A 

X'T' 0-5 A RHT' 0 6 A 

RHT' 0 5 A 
Xl" trace RHT' 14 A 

XT' trace RHT' 5 A 

XT' trace RHT' 8 A 

the left supeiior oblique muscle 


reduced the right hypertropia m eyes directed dowm and to the right 
from 18 to 5 A (sometimes 0) Therefore, the tenectoniy of the left 
superior oblique did eveiy thing that could have been hoped for in reduc- 
ing the right hypertropia m eyes directed down and to the right A 


shortening of the left inferioi oblique is contemplated at some later date 
When the patient was last seen, six months after the operation, the ver- 
tical deviation was essentially the same as the measurements taken one 
week after operation 


Case 8 — C L, a girl aged 3 years, had a crossed right eye of one year’s 
duration There w^as no history of esotropia in the parents or grandparents , 
birth was by normal delivery, and the general health was good 
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Examination sliowed normal eyes except for an esotropia of 40 A for distance 
and 50 A for near vision, associated with a left hypertropia of 20 Ai due to a 
pronounced overaction of the left inferior obhciue muscle Examination with 
atropine cj'cloplegia showed a small amount of compound livperopic astigmatism 
of each eye The child \\as too }oung to cooperate in recording the \isual acuity, 
but It was noted that the left eje was the fixing e%e In August 1943 the child 
was sent to the hospital to ha^e a recession of the right internal rectus muscle, 
a resection of the light external rectus muscle and a m\cctomj of the overactive 
left inferior oblique Bj mistake, the recession and resection were done on the 
left eye, and the normal right mferioi oblique was mjectomired 

After the operation, the esotropia was fairly well corrected, but the left h\per- 
tropia, due to overaction of the nonm\ectomi7ul left inferior oblique, was 
unchanged In addition to an upshoot of the left eye when both eyes were 
directed to the right (o\eraction of the left inferior oblique muscle), there w'as 
now a right hypotropia (left hypertropia) m e\cs directed up and to the left, 
owing to w'cakness of the m\ectomi7ed right inferior oblique Associated with 
the weakness of the light inferior oblique was an o\craction of the right superior 
oblique, which increased the left hypertropia in eyes directed down and to the 
left The condition did not change m the following two \ears In October 1945 
the following operation was done (1) myectomy of the left inferior oblique 
muscle, (2) tenectomy of tiie right superior oblique muscle and (3) resection 
of the right external rectus muscle The measurements of squint before the last 
operation yvere 


Eyes up and right 

ST' 13 A 

EHT 23 A 

Eyes right 

ST' 23 A 

EHT' 20 A 

Eyes dovn and right 

SI'' 13 A 

MIT' 18 A 

Eyes straight 

ST' 30 A 

LIIT' 20 A 

Eyes up and left 

ST' 26 A 

EHT' 20 A 

Eyes left 

ST' 25 A 

EHT '13 A 

Eyes down and left 

ST' 20 A 

MIT' 25 A 

Five months after operation there yvas 

still present a slight residual overaction 

of the left inferior oblique muscle, yvhich produced left hypertropia in eyes directed 

to the right The left hvpertropia in eyes directed to the left, due to yveakness 

of the right inferior oblique and spasm 
corrected The measurements yvere 

of the right superior 

oblique, yy'as yyell 

Eyes up and right 

SI” 5 A 

EHT' 5 A 

Eyes right 

ST' OA 

EHT' 5 A 

Eves down and right 

ST' OA 

EHT' 6 A 

Eyes straight 

ST' OA 

EHT' 8 A 

Eyes up and left 

S'!” 10 A 

EHT'OA 

Eyes left 

ST' 5 A 

LHT'OA 

Eyes down and left 

ST' 15 A 

EHT'OA 


Pictures before and after operation yvere attempted several times, but none 
yvas successfully taken because of the child’s poor cooperation 

f 

Comment — The mistake of myectomizing the normal right mfenoi 
oblique instead of the overactive left inferior oblique muscle might happen 
to any one Fortunately, the error yvas corrected by yveakening the direct 
antagonist of the right mfenoi oblique, i e , the right superior oblique 
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Cash 9 — Master N P , aged had an exotropia of 30 to 50 A, associated with 
overaction of each supciioi oblique muscle In Ma> 1944, the left external rectus 
muscle was lecessed, the left internal lectus was resected and both superior 
oblique muscles were tenotomired on the nasal bolder of the superior lectus 
After the operation, residual exotiopia and tight Inpeitiopia persisted, the measure- 


ments with pnsms being as follows 



up niul rifTlit 

XT' 5 A 

RHT' 17 A 

1 ID'S riKlll 

X'r 10 A 

RIl'T' 25 A (fig 12 a) 

Kjes doun niid rinlit 

XT' 18 A 

RUT' 30 A 

Eje® stniiKhl 

X'T 1.>A 

RHT' 20 A (flg 12 h) 

Tjee up nnd left 

XT' OA 

RUT' 2 A 

left 

XT' 7 A 

RH'l'' 2 A (flg 12 c) 

rj(“5 dovn nnd loft 

X'T' 23 A 

RTI'l' 4 A 


This operation corrected most of the exotiopia and most of the left hypertropia 
when the ej’cs were directed to the left, but the right hypertropia m ej'es directed 
to the right, due to o^eractlon of the left superior oblique, remained essentially 
the same It was therefore decided to tcnectomi7e the left superior oblique and, 
at the same time, to resect the left internal rectus The patient made an excellent 
postoperative recovery Tw'O w'eeks after the second operation there was no 
hypertropia with tho" co\er test m eyes diiected to the right, and there was no 
clinicall> discernible weakness of the left superior oblique The left upper lid 
drooped a little, owung, presumably, to residual edema fig 12 a 

Tw'o and one-half months after the operation the overaction of the left superior 
oblique muscle w'as greatly reduced, as shown by the follow'ing measurements 
with prisms 


Rjes up and riglit 

XT' trace 

HT'OA 

Eyes right 

XT' trace 

HI'' 0 A (flg 12 d) 

Ejes down and riglit 

XT' trace 

LHT' trace 

E>es straight 

XT'O A 

H'T' 0 A (flg 12 e) 

Ejes up and left 

XT' trace 

H-TO A 

Eyes left 

Xl'" trace 

L.H'T' trace (flg 12 /) 

Eyes down and loft 

XT' trace 

LHT' 5 A 


Comment — In this case a 5 mm tenectomy of the left superior 
oblique reduced the right hypei ti opia in eyes down and right from 30 A 
to a trace of left hypertiopia A questionable weakness of the left 
supeiior oblique of less than 5 A was noted in extreme rotation of the 
eyes to the right lower field It was impossible to measure accurately 
this slight deviation because it did not become discernible until the left 
eye was carried so far down that it was hidden from view by the nose 

Case 10 — M M , a girl aged IS, came to the Vanderbilt Clinic in January 1939 
with 6 mm of congenital ptosis of the left upper lid Examination showed vision 
of 20/20 in each eye with orthophoria for distance and near vision No weakness 
was noted in either superior rectus muscle On May 29, 1939 a resection of the 
left levator palpebrae muscle was- done, with slight improvement in the amount 
of ptosis present On Dec 4, 1939 a Par maud- Young operation for ptosis was 
done through a conjunctival incision After this procedure, the ptosis was slightly 
unproved, but a notch in the upper lid formed On July 8, 1940 the upper border 
of the tarsus was again sutured to the superior rectus muscle through a conjunctival 
incision After the third operation the ptosis was well corrected, but the patient 
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complained of vertical diplopia Examination showed pronounced weakness of the 
left superior rectus, sufficient to produce a right hjpertropia of 20 to 30 A when 
looking up and to the left On Dec 7, 1945 the patient still complained of diplopia 
and the prism measurements were 


Ejes up nnd riRlit 

XT ->2 A 

ima''eoA(ng is a) 

Ejes right 

XT' 10 A 

HHT- 24 A (flg 13 d) 

Eyes down and rlglit 

X'd" ISA 

EIJ'J ' 21 A (fig 13 fl) 

Eyes straight 

X'r 11 A 

RUT 3 A (fig 13 e) 

Ejes up and loft 

X'r 15 A 

miT'lSAffig 13 c) 

Ejes loft 

XT' 4 A 

nwjy 2 A (fig 13 /> 

Ejes douTi nnd loft 

XT 7 A 

RU'l'' 2 A (fig 13 1) 


A diagnosis of weakness of the left superior rectus and the left infenor oblique 
muscle, associated with overaction of the left superior oblique, was made On 
Dec 18, 1945 an incision was made in the upper nasal quadrant of the conjunctiva 
of the left eje and Tenon’s capsule undermined Considerable scar tissue from the 
three previous operations was encountered, and the tendon of the superior oblique 
was picked up and tenotomizcd with considerable difficultv 




Fig 12 (case 9) — (fl-r) Eyes as in figure 7 {d-f) 

(o) Both eyes directed to the right, with the right eye fixing Note the large 
amount of left hypotropia present because of overaction of the left superior oblique 
muscle 

(i>) Both eyes looking straight ahead Note the ptosis and the hypotropia of 
the left eye 

(c) Both eyes directed to the left 

\d-j) Eyes two and one-half months after tenectomy of the left superior oblique 
muscle and resection of the left internal rectos muscle 

(d) Both eyes directed to the right Note the pronounced improvement in the 
left hypotropia after operation 

(e) Both eyes looking straight ahead Note the residual ptosis and absence 
of left hypotropia 

(/) Both eyes directed to the left Note that in this case tenectomy of the left 
superior oblique did not affect the muscle balance in this position. 
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The operation on the left supenor oblique muscle gieatly reduced the vertical 
deMation (fig 13) in the entire lo\\ci field, so that the patient no longer had 
spontaneous diplopia here Ho\\e\er, diplopia could be induced by covering one 
eNe with a led glass Diplopia fields showed a considerable reduction of the 
vertical diplopia in the field of action of the once overactivc left superior oblique 
muscle (fig 14) 

Comment — The diplopia and weakness of the elevatoi muscles 
(supenoi lecttis and infeiioi oblique) of the left eye in this case devel- 
oped after the operation for lelief of ptosis and w'as due most likely to 
the w^eight of the upper lid The patient had fusion only m a small area 
in the field of action of the left inferior rectus muscle Therefore, opeia- 
tion to cure the diplopia should avoid this muscle Because the lower 
fields of vision are moie impoitant m everyda}' life and because she had 
diplopia in the field of action of the left supenor oblique muscle, weak- 
ening of this muscle was indicated The postopeiative result was 
gratifying 

Cask 11 — I\Irs A L, aged 57, had had a crossed light eye since infancy 
Vision in the right eye had been poor all her life and could not be improved 
beyond 20/200 with glasses Vision in the left eje w'as 20/20 wnth a correction 
for weak compound hjperopia The patient Ifad exotropia for distance and near 
vision associated w'lth an overaction of each superior oblique muscle For 20 feet 
the deviation measuied 40 A of exotropia and 10 A of left hypertropia For 16 
inches the exotropia w'as 50 A and tlie left Inpertropia 10 A The prism measure- 
ments in the different directions of ga^c were 


Eyes up and right 

XT' 5') A 

RHT' trace 

Ejes right 

XT' 50 A 

RHT' 8 A 

Ejes down and right 

XT' 45 A 

RHT' 15 A 

Eyes straight 

XT' 50 A 

LHT' 10 A 

Eves up and left 

XT' 65 A 

LHl" trace 

Eyes left 

XT' 50 A 

EHT' 6 A 

Eves doun and left 

X'T' 45 A 

EHT' 10 A 


On March 25, 1946 both superior oblique muscles were tenectomized (the 
left 6 to 7 mm and the light 5 mm ) , the right external rectus muscle w^as recessed 
7 mm , and the right internal i ectus muscle was resected 9 mm One month after 
the operation the right hypertropia in eyes directed down and to the right- (due to 
overaction of the left superior oblique muscle) wap reduced from 15 to less 
than 5 A The left hypertropia m eyes directed down and to the left (due to 
overaction of the right superior oblique muscle) W'as changed from a left hypertropia 
of 10 A before operation to a right hypertropia of 6 to 9 A The right hypertropia 
m eyes directed down and to the left was due to an induced weakness of the right 
superior oblique muscle 

When last seen tw'o months after the operation, her extraocular muscle balance 
in the six cardinal directions of gaze w^ere 


Eyes up and right 
Eyes right 
Eyes dorvn and right 
Eyes straight ahead 
Eyes up and left 
Eyes left 

Eyes down and left 


XT' 15 A EHT' 6 A 

XT' 0 A EHOy 3 A 

ST' 15 A LHT'OA 

XT' 15 A LHT' 0 A 

XT' 20 A HT' 0 A 

XT' 20 A EHT' 5 A 

XT' OA HT' OA 


For distance she had 6 A of exotropia and 2 A of left hypertropia 
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Case 12 — M R, a girl aged 2j/<, had a pronounced head tilt, with the occiput 
on the right shoulder and with her c\es turned to the left In this position she 
obMousl} saw single She was an “instrument baby’’ and had what her physician 
called a premature synostosis of the cranial sutures — a congenital dysplasia of the 
skull This condition produced extreme asymmetry of the face, head and orbits 
The head tilt was attributed to paresis of some of the extiaocular muscles, due to 
the distortion of the orbits 

Ocular examination showed that the child had good fixation in each eye 
Careful measurement of the excursions of the extraocular muscles in the cardinal 
directions of garc was Mrtualh impossible because of the patient’s age There 
was present, beyond anj doubt, weakness of the right superior rectus muscle w'lth 
pronounced overaction of the contralateral inferior oblique muscle This w'as 
most prominent m ejes directed up and to the right In eyes directed up and to 
the left, there was moderate w'eakness of the right inferior oblique muscle with 
moderate o\eraction of the contralateral superior rectus muscle, especially when 
the right eje w'as used for fixation In e)'cs directed dowm and to the left there 
W'as moderate overaction of the right superior oblique, secondary to weakness of 
the homolateral inferior oblique muscle This case, therefoie, w'as one of 
W'eakness of the elevator extraocular muscles of the light eye with secondary 
overaction of the left inferior oblique, left superior rectus and right superior oblique 
muscles 

At operation, the right superior oblique muscle was tenectomized 5 mm , and the 
left inferior oblique muscle was myectomized 5 to 6 mm Nothing w'as done to the 
other extraocular muscles Fue weeks after the operation moderate overaction 
of the left inferior oblique and slight residual overaction of the right superior 
oblique muscle persisted The elevating power of the paretic right inferior oblique 
muscle had been perceptibly increased b> weakening the pow'er of its direct 
antagonist The head tilt w'as less pronounced but still present At a later date 
a recession of the left inferior oblique muscle may have to be done 


Fig 13 (case 10) — {A) Both eyes directed up and to the right Note the left 
hypertropia, owing to weakness of the left inferior oblique muscle (B) Both eyes 
directed straight up Note the w'eakness of elevation of the left eye (C) Both 
eyes directed up and to the left Note the left hypotropia, owung to weakness of 
the left superior rectus muscle (D) Both e 3 'es directed to the right Note the 
left hypotropia, owung to weakness of the left inferior oblique and overaction of the 
left superior oblique muscle (B).Both eyes directed straight ahead (F) Both 
eyes directed to the left (G) Both eyes directed down and to the right Note the 
left hypotropia, owing to overaction of the left superior oblique (H) Both eyes 
looking straight down (I) Both eyes looking down and to the left This was 
the only position of gaze m which she had single binocular vision In all other 
positions she saw' double (J-P) Eyes after tenotomy of the left superior oblique 
muscle (J) Both eyes directed up and to the right Some weakness of the left 
inferior oblique muscle still persists Compare with A (K) Both eyes directed 
up and to the left (L) Both eyes directed to the right The patient did not have 
^ontaneous diplopia m this field Compare with D (M) Both eyes straight ahead 
Cornpare w'lth E, and note that the left eye is higher m M (N) Both ej'es directed 
to the left (O) Both eyes directed down and to the right The patient still had 
some residual overaction of the left superior oblique (compare with G), but had 
no spontaneous diplopia in this position (P) Eyes directed down and to the left 
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Comment — In this case the overaction of the right superior oblique 
was secondary to weakness of its direct antagonist — the right inferior 
oblique muscle Tenectomy of the right superioi oblique definitely 
increased the elevating power of the right inferior oblique without 
pi oducing a manifest w eakness of the former 

Case 13 — J B , a youth aged 16, came to the Vaiiderhilt Clinic in April 1946 
because his eyes had been crossed since he had measles in childhood Examination 



Before Operation 


+ White tight points 
of fixation - seen 
by L£fT aVE 



After Operdfion 


O Red tight -seen 
by RIGHT EYE 

^ Area of fusion 
^ with red glass 
over one eye 


Fig 14 (case 10) — Fields for diplopia before and after operation A red glass 
was held over the right eye, the patient sat 75 cm from the tangent screen, and 
each reading was taken 75 cm from the central point of fixation This rotated the 
eyes 45 degrees from the primary position into the six cardinal directions of gaze 
Note that the diplopia was less in the right lower field (field of action of the left 
superior oblique) and that the patient had fusion over a wider area after operation 


showed Msion to be 20/20 m the right eye and 20/40 in the left eye, which was 
improved to 20/20 and 20/30 respectively with glasses For distance his deviation 
measured 21 A of esotropia and 22 A of left hypertropia, and for near vision the 
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near i>oint of convergence was almost to the point of his nose (50 mm ) His 
fundi were noimal No ptosis was present Prism measurements for near vision 
w'ere as follow's 


Ejes up and right 
Eyes down and right 
Eves straight 
Eyes up and loft 
Eve*: doun and left 


ST' 16 A EHT' 30 A 

ST' 25 A LHT' 40 A 

ST' 21 A EHT' 30 A 
ST' 16 A EHT' 18 A 

ST' 25 A EH'T' 30 A 


In e\es directed up and to the right theie was weakness of the right superior 
rectus muscle with ovcraction of the contralateral inferior oblique muscle In 
eyes directed up and to the left there w'as definite w'eakness of the right inferior 
oblique muscle with overaction of the left superior rectus, especially with the right 
eye fixating the muscle light In ejes directed down and to the left there was 
pronounced overaction of the right superior oblique muscle In eyes directed dow'n 
and to the right there was pionounced left hypertropia, due to contraction of the 
left inferior rectus or to weakness of the left superior oblique muscle In short, 
this patient presented the findings characteristic of w'eakness of the elevator 
extraocular muscles (superior rectus and inferior oblique) of the right eye w'lth 
overaction of the associated joke and direct antagonist muscles 

On April 4, 1946 the right superior oblique muscle w'as tenectomized S mm 
At the same time, the left internal rectus w'as recessed, the left external rectus 
resected and the left inferior oblique myectomized 

After operation the horizontal deviation w'as moderately overcorrected, with 
some weakness of the left internal rectus muscle In eyes directed down and to 
the left (the field of action of the right superior oblique) the vertical deviation 
was reduced by the operation on the superioi oblique muscle from 30 to 0 A 
The prism measurements on the ninth postoperative da}' w'ere 


Ejes up and right 

XT' 60— A 

RHT 5 A 

Eyes right 

XT' 55 

A 

HT' 

OA 

Eyes down and right 

XT' 55 

A 

LHT' 14 A 

Eyes straight 

XT' 34 

A 

LHT OA 

Eyes up and left 

XT' 25 

A 

LHT 16 A 

Eyes left 

XT' 20 

A 

LHT 5 A 

Eyes down and left 

XT' 11 

A 

HT 

OA 


The patient has not been seen since 

Comment — The veitical deviation in eyes directed dowai and to the 
left (field of action of the right superior oblique) was reduced from 30 to 
0 A by the tenotomy of the right superior oblique muscle This result 
was considered excellent The myectomy of the left inferior oblique 
reduced the left hypertropia for near, in eyes directed up and to the 
light, from left hypertropia of 30 to light hypertropia of 5 A 


GENERAL COMMENT 

It is difficult to evaluate accurately the effect of any opeiation on the 
elevator muscles of the eye because the amount of vertical deviation 
piesent befoie and after operation varies with the position of the eyes 
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in adduction or abduction in the horizontal plane, as well as i\ith the 
amount of elevation or depiession of the eyes from this plane 

Since the amount of deviation produced by overaction of the right 
superior oblique, for example, varies from a position of eyes directed to 
the left to a position of eyes directed down and to the left, being less in 
the former and greater in the latter, it was decided to tabulate the amount 
of deviation in these two positions befoie and after operation to determine 
just how much correction had actually been achieved by the operation In 
all these cases it was noted that the greater amount of correction occurred 
in the field of greatest action of the superior oblique muscle The 
patients were divided into three groups Group 1 comprised 4 patients 
with simple tenotomy lateral to the superior rectus muscle , group 2 was 
made up of 6 patients with simple tenotomy on the nasal side of the 
superior rectus muscle, and group 3 was composed of 10 patients with 
tenectomy on the nasal side of the superior rectus muscle 

In group 1 there w'ere 2 complete failures, 1 partial success and 1 
good result In the patient with a good result (case 4) a left hypertropia 
in eyes directed dowm and to the left was reduced from an estimated 
hypertropia of 25 A to a hypertropia of about 5 A The poor show mg 
in this group was attributed partly to timidity and lack of experience on 
the part of the surgeon, but mostly to the fact that one can never be 
enirely sure that all the fibers of the superior oblique muscle have been 
completely freed from the globe when the tenectomy is done lateral to 
the superior rectus muscle 

In group 2 there were 2 failures The failures were attributed to 
cutting the sheath of the superior oblique muscle rather than its tendon 
Once one has seen the pearly wdiite, glistening tendon of the superior 
oblique muscle, one will never again confuse it with the sheath, wdiich, by 
comparison, is white and semitendinous Failure to cut the tendon wull 
certainly produce no correction Of the 4 remaining patients, each had 
from 13 to 15 A of correction m the field of greatest action of the 
superior oblique muscle 

In gioup 3 there were 10 tenectomies of the superior oblique muscle 
with not a single failure The amount of correction in the field of greatest 
deviation varied from 10 to 30 A for a tenectomy of 5 to 7 mm , with an 
average correction of 21 A for the group as a wdiole Two patients 
(cases 9 and 13) obtained 30 A of correction from a 5 mm tenectomy, 
while 1 patient (case 11) had 10 A of correction with a 5 mm tenectomy 
on the light eye and 15 A of correction from a 7 mm tenectomy on the 
other eye In cases 9 and 13 there was a pronounced overaction of the 
superior oblique (30 A) while the overaction m the other cases, in 
which the amount of correction was less, was also less pronounced This 
may mean that a 5 mm tenectomy of the superior oblique, according to 
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the technic desciibecl heie, wiW pioduce fiom 10 to 30 A of collection, 
depending on the amount of ovei action of the muscle This series of 
cases IS entiiely too small to justify a dogmatic statement about how 
much coriection a 5 mm tenectomy \\ill pioduce m a given case Only 
time and moie experience will give the coirect answer 

It IS inteiesting to note that moie than one-half the cases lepoited 
heie ^\ele associated with an exotiopia, which increased m eyes diiected 
down and decreased in ejes diiected up If esotiopia was piesent, the 
esotiopia deci eased m ej^es directed down This behavioi was attributed 
to the abducting po\vei of the supeiioi oblique muscles m the low^er 
fields It IS inteiesting to lecall that just the opposite occurs with 
bilateial o\eraction of the mfeiioi oblique muscle, le, the esotropia 
hecomes less in e}es diiected upward and greater m eyes directed dowm 
In 5 of this senes of cases there was bilateial congenital ovei action of the 
superioi oblique muscle , m 3 cases the overaction was unilateral and 
congenital, in 2 cases it was secondary to injudicious surgical procedures 
on the diiect antagonist (the unilateial mfeiior oblique), and m 2 cases 
the overaction was fiist discovered aftei pievious opeiation on one or 
more of the extiaocular muscles othei than the infeiioi oblique 

• 

' SUMMARY 

Ovei action of the superior oblique muscle may be congenital oi 
acquiied in origin As a cause of hypertiopia, it is second m frequency 
only to overaction of the inferior oblique muscle It may cause ocular 
discomfort, headaches, reading difficulties, vertical diplopia, head tilting 
and torsional difficulties It is characteiized by a veitical deviation 
which increases in adduction and in the lower temporal fields 

Overaction of the superior oblique muscle is best treated by tenotomy 
or tenectomy of the offending muscle This operation is best done undei 
Tenon’s capsule on the nasal side of the superior rectus according to the 
technic already described For adults local anesthesia is sufficient For 
children a general anesthesia is necessary Simple tenotomy will produce 
from 5 to 10 Aof coriection A tenectomy will produce from 10 to 30 A 
of correction, depending on the amount of tendon removed and the 
amount of overaction present This operation does not produce paralysis 
if the sheath is not severed along with the tendon 

In the past nine years, 20 tenotomies or tenectomies weie done on 13 
consecutive patients In none of these patients was a discernible weak- 
ness of the superior oblique muscle pioduced In 4 out of 10 tenotomies 
the tendons were presumably incompletely severed and the results were 
unsatisfactory In all the tenectomies the result was good 
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CONCr USIONS 

1 Tenotomy or tenectomy of the supenor oblique muscle is a simple, 
effective and reliable procedure for tbe treatment of hypertropia asso- 
ciated with overaction of this muscle 

2 This procedure does not produce paralysis of the superior oblique 
muscle, nor does it produce any other complication 

3 The amount of coirection needed in each indnidual case can be 
graded by varying the amount of tendon removed 

4 This operation is best done on the nasal side of the superior rectus 
muscle under Tenon’s capsule according to the technic described 

430 Union Street 



IONTOPHORESIS WITH CONTACT LENS TYPE AND 
EYECUP ELECTRODES 

Some Points of the Theory and Technic of Ion Transfer 

ELIAS SELINGER, MD 
CHICAGO 

TONTOPHORESIS (ion transfer, ionization) has been employed in 
general medicine for ovei one hundred yeais Although it has been 
used in the treatment of diseases of the eye for more than fifty years, 
it IS still a comparatively' unknown form of ocular therapy' From three 
to fifteen times greatei concentrations of drugs can be obtained m the 
tissues of the conjunctiva, cornea and anterioi segment of the ey'e by 
iontophoresis than by the topical application of the same drugs For this 
reason mydriasis can usually' be obtained by the lontophoretic introduc- 
tion of atropine sulfate m the case of pupils that are refractory to the 
topical application or the subconjunctival injection of mydriatics 
Anterior synechias may also be broken by this method when other 
methods fail The theories and experimental and clinical data of ionto- 
phoresis as they apply' to general medicine are thoroughly discussed by 
Abramowitsch and Neoussikine ^ in their book on “Tieatment by Ion 
Transfer ” In this paper only' my apparatus, the theory of ion transfer, 
and some technical points applicable to ocular iontophoresis are discussed 
There are several reasons why iontophoresis has not been employed 
m ophthalmology as extensively as it should be One of these reasons is 
that exaggerated claims have been made for the value of this form of 
therapy Such claims naturally make the conseivative ophthalmologist 
unwilling to try the method, particularly if it seems somewhat compli- 
cated to carry out Another reason is that it is difficult to get a clear 
idea of the theories involved in iontophoresis from textbooks or from 
the contemporary literature (both domestic and foreign) The result 
of this IS that the novice may apply the medicament to the wrong elec- 
trode and under these conditions does not succeed in introducing the 
proper fraction of the drug into the tissues Now that the importance 
of obtaining high concentrations of the sulfonamides, penicillin and 
other antibiotic drugs in the tissue in the treatment of certain inflamma- 
tions of the cornea and anterior segment of the globe is recognized, 

1 Abramowitsch, D , and Neoussikine, B Treatment By Ion Transfer (Ionto- 
phoresis), New York, Grune & Stratton, Inc, 1946 
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iontophoresis is likely to be more extensively employed Another reason 
foi the neglect of this foim of therapy in ophthalmology is the difficulty 
of obtaining the pioper equipment to carry out this procedure Ihe 
zinc and other metallic eye applicators frequently used, although coveied 
with cotton or felt, may cause abrasions of the cornea, especially when 
treatment has to be carried out on several successive days 

With the aid of the House of Vision,- I have devised an apparatus 
and apphcatois that aie simple to use and do not endanger the cornea 
Many of the best featuies of the appaiatus and of the electiodes have 
been a part of similar equipment used by different oculists for a long 
time The combination of all these desirable features seems to make the 
apparatus particular!} adaptalile for use in ophthalmology The ap])ara- 
tus IS also equipped witli an electrode for use in the electrol} tic epilation 
(electiolysis) of misdirected cilia and the destiuction of small papil- 
lomas, telangiectases and other small growths of the lids and of the 
conjunctiva by electrolysis 

The apparatus consists of a poi table box measuring 11 inches (27 9 
cm ) in length, Sj4 niches (20 9 cm ) m wndth, and 7 inches (17 7 cm ) 
in depth It is powered by replaceable B batteries connected by a voltage 
regulator to a voltmeter, wdnch registers from 0 to 50 With ordinary 
use the batteries should be good for ovei a }ear An ohm resistor is 
connected through a rheostat to a milliammeter which registers from 
0 to 5 milhamperes In the upper left hand corner of the panel is an 
automatic pushbutton which turns the cm rent on wdien the lid of the 
box IS opened The voltmeter is on the left hand side of the middle of 
the panel Below' it is a sw'itch w'hich turns to the right to increase the 
voltage fiom 6 to 12, 24 and 48 To the right of the voltmeter is a 
milliammeter controlled by a sw itch just below' it The sw'itch is turned 
clockwise (to the right) to mciease the amperage In the low'er left 
hand corner are two posts for plugging in the w'lie or w'lres for the 
negative pole (cathode), while the low'er light hand corner has tw'o lecl 
posts for plugging the wire or w'lres into the positive pole (anode) 
The connecting wires and active electrodes ai e in separate compartments 
at the back of the instrument These compartments aie coveied by a 
felt pad The indifferent aluminum hand electrode measures 9 inches 
(22 8 cm ) in length and % inch (2 1 cm ) in diametei It fits into a 
groove on the inner surface of the coA'er of the box 

The hand electrode has the advantage over the usual flat leadfoil 
electrodes applied to the nape of the neck and other parts of the body 
in that there is no burnmg sensation at the place of contact with the 
skin It aA'Oicls the electrical stimulation of the brain, sometimes evidenced 
by vertigo and headaches, which may follow iontophoresis when one 

2 Distributors, The House of Vision, Chicago 
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electrode is applied to the eye and the other to the nape of the neck 
For special pui poses, such as animal experiments, 5X7 inch 
(12 7 X 17 7 cm ) flat electrodes may be substituted for the hand elec- 
trode Only one insulated wire need be attached to it The hand elec- 
trode, too, may be used with only one insulated wiie plugged into one 
end of it The contact, however, is much bettei when one wire is 
inserted at each end of the hand electrode, the other end of each wire 
being connected to the proper pole on the instrument panel The double 
connection of the hand electiode and its greatei length, permitting it to 
be grasped by both hands, make this electiode different fiom other hand 
electrodes hitherto emplo3'ed 



Fig 1 — Iontophoresis with contact lens electrode Note eyecup electrode on 
instrument The patient is holding the hand electrode 


The active electrodes are made of “Incite” (methyl methacrylate) 
One of them consists of a contact lens base with a narrow chimney 
extending from its center Five millimeters above the corneal portion 
IS a circular piece of platinum wire, partially embedded m the lower 
portion of the funnel This is connected to an insulated flexible wire 
(Stoker ® devised various glass electrodes that can be applied to the eye 

3 Stoker, cited by Schnyder, W F lontophorese in Ophthalmologic, Klin 
Monatsbl f Augenh 63 433, 1919 
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These electrodes, as well as Birkhauser’s glass electrode, are not of 
the contact lens variety Van Heuven ® devised a contact lens electrode 
made of glass From the center of the corneal contact lens base a nar- 
row stem extends forward This broadens into a wide ampulla which 
has two openings, a wide lateral one for the introduction of a spiral metal 
electrode and a narrow one at the apex of the ampulla through which 
the medicament is injected into the ampulla with a syringe Von Sall- 
mann ® uses a Van Heuven electrode made of “Incite”) The other 
applicator consists of an eyecup, also made of plastic At the bottom of 
the cup IS a platinum wire connected to a thin insulated cord Eye appli- 
cators made of glass have been described before Plastic eyecup elec- 
trodes and hollow stem eyecup electrodes with removable base have not 
been described befoiC, as far as I know The stan of the eyecup is 



Fig 2 — Contact lens electrode A circular platinum wire is on the inner surface, 
just above the junction of the wide scleral portion with the narrow chininev of the 
electrode (inner diameter of chimney 8 mm ) The oval plastic plate on the left 
side of the chimney covers the area of junction of the flexible connecting wire (to 
pole of battery) with the platinum electrode 

hollow, the base fitting into the stem like a ground glass stopper into a 
bottle This arrangement permits the use of this electrode like an ordi- 

4 Birkhauser, R ExperimentcHes und Klinisches zur lontophoretischen 
Behandlung von Hornhauttrubungen mit der Rohrenelektrode, Klin Monatsbl f 
Augenh 67 536, 1921 

5 van Heuven, J A Ueber Glaukosan-Iontophorese, Arch f Augenh 
106 625, 1932 

6 von Sallmann, L Penicillin and Sulfadiazine in the Treatment of Experi- 
mental Intraocular Infections with Staphylococcus Aureus and Clostridium 
Welchii, Arch Ophth 31 58 (Jan ) 1944, footnote 16 
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naiy e}ecup, that is. filled ^Mth the solution and then inverted over the 
eye, or placed on a table vith the patient leaning over until the eye is 
immersed in the solution In patients who have to he on their back 
and on vhom the contact lens electrode cannot be used the base of the 
cup IS removed the cup is placed over the eye and filled with solution 
through the hollow tubular stem of the cup The iontophoresis then 
proceeds as explained in the section on the technic of iontophoresis 
The active electrode employed in electrolysis for the epilation of 
misdirected eyelashes and for the destruction of small growths of the 
lids or conjunctiva consists of a fine steel needle There is a fine blunt 



Fig 3 — Aj Plastic eyecup electrode ready for use as a conventional eyecup 
electrode The white line at the base of the flaring portion of the eyecup indicates 
toe partially embedded circular platinum electrode on the inner surface of the cup 
the electrode with the base removed The base fits into the hollow stem like 
a ground glass stopper into a bottle The connection of the flexible connecting 
wire with the platinum wire electrode is protected bj the oval plastic plate near 
the neck of the eyecup 


needle for removal of hairs and a slightly heavier pointed needle for 
the treatment of papillomas, etc 


SOME THEORETIC CONSIDERATIONS OF IONTOPHORESIS 

Some of the molecules of salts, acids and bases when dissolved in 
Water, undergo dissociation or ionization The less concentrated the 
solution, the more molecules become dissociated into ions These ions are 
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electncally chaiged The electt opositivc ions are called cations because 
they are atti acted to the negative pole or cathode during electrol}sis 
The electronegative ions or anions are attracted to the positive pole or 
anode It is thus seen that the two kinds of ions are designated by the 
pole to which they are attracted rathei than by the electric charge which 
they cairy In an aqueous solution of acids some molecules dissociate 
into positive hydrogen ions and negative acid radical ions In a salt 
solution the dissociation is into positive metal ions and negatne acid 
radical ions In a solution of a base the dissociation is into positive ions 
of a metal and negative hydroxyl ions When the clectiic current of a 
battery is turned on, one electrode receives a positive charge the other 
receives a negative charge The direction of the flow of the current is 
from the positive pole (anode) toward the negative pole (cathode) If 
the current passes through an electrolyte (that is through aqueous solu- 
tions of substances that conduct elcctncitj), the electropositn e ions or 
cations travel toward the negative pole or cathode The anions or electro- 
negative ions are attracted toward the positne pole or anode 

In order to drive the proper ions into the tissues one should know 
whether one wants to cany the ions with the positive oi with the negative 
electric charge into the tissues The electrodes are then ai ranged in such 
a way that the flow of the current is through the tissues of the eje 
toward the indifterent electrode held in the hands This means that the 
eye electrode is at times connected to the positn e pole of the instrument 
at times to the negative pole, depending on the substance used for ionto- 
phoresis Thus when atropine sulfate is used for lontojflioresis, the 
purpose is to have the electropositive atropine ions go through the cornea 
toward the indififeient hand electrode Since the flow of cunent is from 
the positive pole toward the negative pole, the wnres of the hand electrode 
must be connected to the negative pole of the instrument and the active 
electrode (eye applicator) to the positive pole In this w'ay the positive 
charged ati opine ions pass through the eye tow aid the negative pole, to 
which they are naturally attracted If the electiodes w'ere connected 
in an opposite manner, the sulfate ions w'ould penetiate through the 
cornea wdiile the atropine ions would be repelled In the case of sodium 
sulfathiazole the eye applicator filled with this solution is attached to the 
negative pole while the hand electrode is connected wnth the positive 
pole of the battery set If the eye applicator w^ere attached to the positive 
pole, the positively charged sodium ions would penetrate the coinea on 
their way toward the negatively charged hand electrode while the nega- 
tively charged sulfathiazole ions would be repelled from the cornea In 
other words, in order to cause electropositive ions to enter the eye, the 
eye electrode must be connected with the positive pole For electronega- 
tive ion transfer, the eye electrode is connected with the negative pole 
This arrangement of the electrodes permits the proper ions to pass 
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through the e}e toward the opposite (hand) electrode, to which they 
are atti acted 

A partial list follows of substances aiianged in accoi dance with the 
proper connections of the eye electiode to the poles of the battery in 
01 del to cause penetiation of the therapeutically effective ions into and 
through the cornea 

Eve EIcciiodc Connected IVtflt Positive Pole (Anode) 

Atropine sulfate 

Physostiginine salicylate 

Pilocarpine nitrate 

Acetylcholine chloride or bromide 

Carbaminoylcholine chloride 

Acet>l beta niethylcholine chloride 

Streptomycin hydrochloride or sulfate 

Quinine bisulfate, hj'drochloride, and other salts of quinine 

Epinephrine hydrochloiide 

Copper sulfate and other salts of copper 

Zinc sulfate 

Histamine 

Calcium chloride and lactate 

Eye Electiode Connected With Negative Pole (Cathode) 

Peniallin sodium and penicillin calcium 

Sodium sulfathiazole and other sodium salts of the sulfonamides 
Potassium iodide and other salts of iodine 
Sodium chloride 
Sodium salicylate 

CONCENTRATION OF SOME SOLUTIONS USED FOR IONTOPHORESIS 

Since iontophoresis causes a concentration of ions in the tissues and 
also prolongs the action of drugs, only weak solutions should be used 
The following concentrations of the drugs have been found effective by 
different authorities penicillin, 1 ,000 Oxford units per cubic centimeter , 
sulfonamide drugs, 5 per cent , atropine, 0 25 per cent , pilocarpine, 0 1 

cent , acetylcholine, 1 400 , quinine salts, 0 5 per cent , calcium salts, 
0 5 per cent , epinephrine, 1 20,000 , zinc sulfate, 0 25 per cent 

SOME POINTS ON TECHNICS OF IONTOPHORESIS 

Ordinarily no topical anesthesia is necessary In patients who have 
highly inflamed eyes and in those who are very apprehensive, as well 
as in children, the eye may be anesthetized by the instillation of a drop 
of tetracaine hydrochloride, 0 5 per cent solution, or some similar topical 
anesthetic I have used the contact lens electrode on small children, the 
youngest a child of 18 months of age, after topical anesthesia with tetra- 
caine hydrochloride When the contact lens electrode is used, the patient 
should he flat on his back The hand electrode, into each end of which 
an insulated cord has been inserted (the other ends of the cords having 
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been plugged into the positive or negatue poles of the instrument, as 
indicated by the medicine to he used — for details see the preceding para- 
graphs), IS grasped firmly with both hands by the patient The lids are 
separated and, with the patient keeping both eyes open and looking 
stiaight up at the ceiling, the applicator is mseited between the lids so 
that the broad base comes to he on the sclera around the cornea The 
lids are then released The patient is instructed to keep both e} es open 
and to look straight up throughout the treatment In this way the cornea 
will not be touched by the applicator The insulated cord to which the 
eye applicator is attached was previously plugged into the proper pole 
of the battery The medicament to be used is then poui ed into the cham- 
ber of the electrode wnth a medicine dropper 'llie platinum wire must 
be kept immersed in the solution It is best to fill the chimney to the 
top, as some fluid might escape aiound the base of the clectiode during 
the treatment The electrode is steadied by the operator wdnle the treat- 
ment IS being given If there is some escape of fluid, more medicine is 
added and slight downward pressure is made on the electrode to prevent 
further seepage around the base The swntch conti oiling the voltmeter 
is turned to number 24 on the panel and the switch controlling the mil- 
liammeter is turned slowdy to the right, in the direction ot the arrow-head, 
until or 2 milliami^eres is registeied on the dial If not enough cui- 
rent is available, the milhammetei sw-itch is turned back to the left as 
far as it will go and the voltmeter switch is advanced to 48 \olts The 
milliammeter switch is now again turned slow-ly until the desired milli- 
amperage is obtained One should not go bejond 2 milhampeies If the 
battery should be low, the current can be stepped up b} placing a piece 
of cotton, moistened in salt solution or in tap water (distilled water is 
a nonconductor), over the hand electrode At the end of the treatment 
the voltmeter and milliammeter sw-itches are slow-ly tin ned back to zero 
and the electrode is removed from the eye, the content of the eye appli- 
cator being mopped up with cotton 

The eyecup electrode is used w-hen the contact lens electiode cannot 
be employed for some reason, such as excessive appi ehension on the part 
of the patient, deformity of the globe, concomitant inflammations of the 
lids, etc It is also useful in treating conjunctivitis and blephai itis through 
the closed lids For tieatment of the cornea or of the iiitiaocular struc- 
tures the lids should be kept open so that the coi nea is immersed in the 
solution during the treatment In ambulatoiy patients the cup is filled 
with the solution and placed ovei the eye in the manner of the ordinary 
eyecup , that is, the cup is placed on a table and the patient bends his 
head until the eyecup fits over the orbit, or he holds the eyecup in his 
hand and bends over until the eye is immersed and then pressing the 
cup to the orbit, tilts his head back In patients who have to lie on their 
back and on whom the contact lens electrode cannot be used, the base 
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of the cup IS lemoved, and the cup is placed over the eye and filled with 
solution through the hollow stem The ai rangement of the hand electrode 
and control of the current are the same as when the contact lens elec- 
trode IS used The period of treatment should not exceed two to five 
minutes Treatments may be lepeated daily or every second day for 
four or five treatments 

Occasionally a slight clouding of the cornea may develop after ionto- 
phoresis This usuall}^ deals up within a few hours No bandage or 
medication is necessary after treatment, unless indicated by the under- 
lying pathologic process 

The “Incite” electrodes should be sterilized before and after being 
used They should not be boiled as heat softens them Alcoholic solutions 
cause them to become cloudy They may be sterilized by immersion for 
twenty minutes in aqueous merthiolate, aqueous “metaphen” (nitro- 
mersol), or 1 1,000 “zephiran” (benzalkonium chloride) 

ELECTROLYSIS FOR MISDIRECTED LASHES, DESTRUCTION OF SMALL 
GROWTHS ON THE LID AND CONJUNCTIVA 

For misdirected lashes and small growths the active electrode, consist- 
ing of a fine steel or platinum needle, is connected, by a flexible, insulated 
cord, to the negative pole of the instrument The indifferent hand elec- 
trode IS connected to the positive pole by the two cords which are plugged 
into the ends of the electrode The lid should be anesthetized by infiltra- 
tion of procaine-epmephnne under the skin for electrolysis of eyelashes, 
and also along the adjacent fornix if the tarsus is to be treated A 
binocular loupe should be worn by the operator, particularly when the 
follicles of eyelashes are being destroyed The needle (the fine blunt 
needle is preferable) is introduced into the hair follicle along the shaft 
of the eyelash and the current is turned on by setting the switch of the 
voltmeter at 48 The milhammeter switch is then slowly turned until 
2 to 4 milhamperes are registered The needle is left m place for thirty 
to forty-five seconds or until hydrogen bubbles are seen around the mouth 
of the hair follicles The current is then turned off, and the needle is 
removed The hair should lift out with epilation forceps without any 
resistance If resistance is met, the needle should be reintroduced into 
the hair follicle and the current turned on again 

Small growths are treated in the same manner The sharp pointed 
needle is introduced in several areas, depending on the size of the 
growth, and each one coagulated as already described It may take a 
week or two before the shrunken growth disappears completely It is 
better to repeat the electrolysis several times than to destroy too much 
tissue 

104 South Michigan Avenue 



NEUROFIBROMATOSIS IRIDIS (RECKLINGHAUSEN'S DISEASE) 

KUNO UNGER, MD 
Ophthalmologist to The Workers Sick Fund 
HAIFA, PALESTINE 

W ITH the present lepoit of 2 cases is given a short survey of 
neurofibromatosis (Recklinghausen’s disease) with signs referable 
to the ins 

REPORr or CASES 

Cask 1 — I C , a youth aged 16, from I'cfar Sahali, came to the clinic on May 5, 
1945, complaining of an itching sensation in the eyes, like that of \crnal conjunc- 
tnitis Routine examination with the sht lamp rc\c.ilcd mixed gm and brown 
granules in the ins The nodules varied in si/e, some were globular and others 
flat Except for these formations m the ins, there were no pathologic changes 
m the eyes Vision was 6/6 in each eye On otlier portions of the body, c g, the 
neck, trunk and extremities, there were pigmented areas of aarious sizes, some 
of them being confluent brown spots No changes were demonstrable in the bones 
or the skull 

Case 2 — S G, a youth aged 15, from Kcfar Chassidim, was seen on May 24, 
1946, with the complaint of poor sight in his right eye The squareness of his 
skull struck the eye at once The boy's appearance, like his voice, gave the 
impression that he w'as older than his age His body was small, as though 
pressed together, and the bones were coarse Examination of the eves revealed a 
cicatricial trachoma without corneal complications On the right side there were 
slight ptosis with enophthalmos and miosis (Horner) In the ins of each eye 
v\iere many nodules, of various sizes and color, from cafe au lait to dark brown, 
with several telangiectases on the surface, some of the nodules were confluent 
The pupil of the right eye reacted to light The lens was almost entirely opaque 
Vision was limited to perception of hand movements at 0 5 meter Light pro- 
jection was prompt in all directions The left eye presented no abnormalities 
except for the neurofibromatosis of the ins Vision was 6/6 Tension in the right 
eye was somewhat reduced as compared with that in the left eye The Wasser- 
mann and Mazzini reactions of the blood were negative klany pigmented areas 
were noted on the neck, the body and the arms, varying from the size of freckles 
to that of the palm, especially in the left submammary region, where a large, 
fibroma-like swelling was present under the skin In addition, the patient pre- 
sented hirsutism, hypermastia and kyphoscoliosis Roentgenographic studies showed 
no changes in the sella turcica, and bony thickenings were observed only at the 
cranial sutures Medical and neurologic examinations revealed nothing significant 
Intelligence was not reduced 

COMMENT 

Neurofibromatosis belongs to a group of diseases vvduch result from 
systemic developmental abnormalities of the ectoderm and mesoderm 
(anomalies of bone) Included in this group are infantile progressive 
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hypei trophic neiiiitis, tubeious scleiosis (Bouineville), dystiophia pig- 
mentosa (Leschke), and congenital obesity \Mth poIydactyly and retinitis 
pigmentosa, known also as the Lauience-Moon-Biedl syndrome Neino- 
fibromatosis may also be associated with osteodysti ophia deformans 
(Paget) 

The hist compi ehensive description of the disease w^as given by 
•\on Recklinghausen m 1882 The disease may occur m twm forms 
(1) peiipheial neuiofibromatosis, including tumois m the skin and in 
the nerve ti links up to then exit fiom the dm a, and (2) cential neuro- 
fibromatosis, m wdiich the tumois aie situated intradurally m the neives 
themselves or in the central nervous S 3 ^stem The disease w^as desciibed 
as neuimomatosis by Veroca)'' It ma}'’ be associated wnth diseases of 
bone and pol 3 'glandulai disturbances' of internal secietion 

The tumors ma 3 ^ appear wdieiever theie aie nerves In the skm, 
the changes appear as tumois or pigmentations, thickl 3 ^ spread over the 
trunk and the limbs The tumors range fiom giow^ths the size of the 
head of a pm to flabb 3 ^ elephantiasis-like tumois There aie also pedun- 
culated tumois, wdiich disappear on pressuie but fill again wdien piessuie 
IS released The tumois aie frequent^ coveied with a bluish, telangi- 
ectatic skin, sometimes containing aieas of han or giant comedones 
Similar tumors are sometimes obseived on the mucosa Pigmentary 
changes in the skin and the mucosa appear in the foim of cafe au lait 
spots or as depigmented areas (leukoderma) and m the ins as brownish 
pigmented tumors Neurofibiomas aie always i elated to the nerves, 
accordingly, they appear in a stung of pearls form in the choroid and 
as a plexiform neuroma (so-called Rankenncin om) in the legion of 
the eyes, ears, forehead and neck They occui in the course of the 
vagus, acoustic and trigeminal nerves and along the S3mipathetic trunk, 
With special predilection for the cauda equina, in the medulla of the 
adrenal glands and in the spinal ganglions, but seldom in the liver, 
the kidney or the brain and its covering Malformations, such as uterus 
bicornis or a missing kidney, may occur as well 

Pathologic Anatomy — Macroscopically, neuiofibromas are grayish 
red and of various sizes, and the nodular form may be rounded, spindle 
shaped, stalked or flabby The tumor is related to a nerve, which 
^riay also penetrate the tumor Microscopically, the growth consists 
of compact fibrous tissue with numerous oval or oblong nuclei and no 
sharp cell walls The nuclei are arranged in palisade formation In 
cross section the cells have an onion skm ariangement, the “peritubular” 
orm, with an axis-cylinder in the center The abundance of nuclei 
suggests sarcoma Besides the cells, there is a reticulum-like tissue 

Skin- Noinially there are two types of nerve endings The neu- 
rilemma, or the so-called sheath of Schwann, is changed into a capsule 
Uleissner corpuscles) in the skin 2 Nonmedullated fibers penetrate 
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the basal layer of the epithelium and ramify about two special cell t}pes 
(a) the so-called Merkel -Raiivier corpuscles and (b) chromatophores 
It has been proved that cutaneous nevi arise from neoplastic proliferation 
of these differentiated end organs, which have no longer any similant) 
to the structure of their original cells, but which are associated with 
medullated and nonmedullated cells Dermal elements take part in some 
tumors, \\ hile m others there are epithelial elements or both The ner\ e 
cell can become a chi omatophoi e, thus forming the normal tissue chro- 
matophore 

The Eye — Pigment formation noimally occuis only in embr}onic 
life, but with the malignant degeneiation of the tumor the embr}onic 
cell activity returns and the cells once more become dopa positive 
Pigment formation is, therefore, bnl) the expression of a changed 
metabolic activity ^Malignant neural tumors (neurogenic sarcoma) and 
sarcomas resemble each other strongly Both have a fibrillar structuie 
and numerous spindle cells, but the neurogenic tumors have not onl\ 
spindle-shaped forms but oval and other t^'pes All neurofibromas, 
plexineuromas ganghoneuromatous nevi, melanomas and ccitam sai- 
comas (as mentioned before) are of neurogenic origin Their cells aiise 
from Schwann cells Neurofibroma rarel} occurs in the conjunctiva oi 
in the sclera 

The choroid receives many %asomotor and sensory nerves from the 
ciharjf nei ve They form ganglions , malignant tumors are obser\ ed in the 
outei layeis of the choroid One inaj' conclude, theieforc, that there is a 
connection between the chromatophores of the uveal tract and the ner\ e 
fibeis vhich control these cells Neurogenic tumors of the meal tract 
aie like Recklinghausen’s neurofibroma, benign nevi and malignant, 
tumors (sarcoma) m that they are not of mesodennal, but are of neuio- 
ectodeimal, origin Benign nevi may appear together with malignant 
nevi in the same eye and they may mingle ^\lth each other in the uis as 
well as in the choroid Theobald established the connection between 
malignant melanoma and the ciliary nerves The alveolar structure and 
polymoiphous cells of some sarcomas of the uveal tract prove then 
ectodermal origin Sensory corpuscles resembling ganglioneuromas also 
occui Thus, there are two kinds of tumor cells (1) spindle-shaped 
Schwann cells and (2) pigment cells, not at all resembling the formei, 
but presenting a strange metamorphosis of neural elements Plexifoim 
neuroma of the choroid is rare and occurs with buphthalmos The 
latter, however, may have been caused by defective development of the 
angle of the anterior chamber The papilla is excavated, the choroid 
and ciliary body may both be replaced with fibrous tissue rich in nuclei 
and of exuberant growth (arising in Schwann's sheath) The ins is 
seldom affected by neurofibromatosis As shown in the accompanying 
figures there occur areas of various sizes and small granules, part of 
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which are globular and part confluent Some are mushioom-hke, aie 
attached to the nis and have a superficial capillary network Then color 
vanes fiom cafe au lait to coflfee-brown The nodules pioject from 
the surface, or lemain on the level, of the ins Except for the maigin 
of the pupil, nearl}' all parts of the surface of the iris are invaded The 
fibioid swellings have a strong tendenc}^ to sarcomatous degeneration 
The diffeiential diagnosis is important vhen the fibromas occur 
singly, as m the case of warts (which do not have a smooth surface), 
lesions of cysticercosis (the consistency of which is hard), lipoma (which 
has no pigmentation) and the cutaneous metastases of carcinoma The 
diagnosis of central neurofibroma is suggested in cases m which fibromas 
and pigmentations of the skin occur in the presence of symptoms of a 
brain tumor Especiall}’’ important is the differential diagnosis of 



Fig 1 — Irises in case 1 


cei ebellopontile tumors (acoustic neurofibioma) As for general neuio- 
fibroinatosis, therapeutic measures are without avail In the case of a 
single lesion operation is indicated 

Course oj New o fibromatosis — Neurofibromatosis may be congenital 
or it may develop after birth The tumors may grow quickly, slowly or 
inteiiuptedly (pregnancy) Dining pregnancy, puberty and the meno- 
pause, and m connection with infectious disease and trauma tumors and 
pigmentations may occur and regress spontaneously Central fibroma- 
tosis is dangerous, as the tumors tend to become malignant (Verocay) 
Pathogenesis — The origin of the tumor is an imperfectly developed 
group of cells which have migrated from the medullary tube and form 
Schwann’s sheath, and the tumor is therefore called a neurinoma The 
course of the process resembles that of tuberous sclerosis (Bourneville) 
in that there occasionally occurs a combination of abnormalities 
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(phakoma) oi undeveloped embiyonic tissue with formation of a tumor 
(blastoma) The neurofibiomas at the papilla in cases of tuberous 
sclerosis, as m those of neuiofibromatosis, seem to be due to sudden 
disturbance m the equilibrium of embryonic giowtb, perhaps with endo- 
crine factois 

In the neuroectodeimal tumor theie appears mesodeimal tissue, 
so that It IS difficult to diffei entiate the pi unary and the secondary pait 
of the tumor Unlike tuberous sclciosis, neuiofibiomatosis is beredi- 
tau as IS the tendency to malignant degeneration Women are 
attacked as well as men The symptoms mciease with successne 
generations 

Associated signs of the disease are ki'^phoscoliosis, osteomalacia and 
aciomegaly, the last is not caused b}' a neurofibioma, oi by the piessure 



Fig 2 — Irises in case 2 


of a neuiofibroma, in the aiea of the hypophysis but is a part of the 
■disease Associated symptoms of the disease aie dystrophia adiposo- 
genitalis, diabetes insipidus, myxedema (polyglandular insufficiency) 
scanty mensti nation, retardation of growth, hyperfunction of the 
glands of internal secretion and hypeimastia There also occiii ps}cho- 
pathic changes, such as reduction of intelligence, moibid shyness, or an 
inclination to violence, prostitution or epilepsy Congenital anomalies, 
such as epispadias and exostoses, may be piesent 

SUMMARY 

Two cases of neurofibromatosis (Recklinghausen’s disease) involv- 
ing the ins are described In both cases the location in the iris ivas 
■discovered in routine examination, and a geneial examination disclosed 
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the typical syndrome of the disease m other parts of the body, as well 
as involvement of the bones and the glands of internal secretion (cata- 
ract, hypeimastia), signs wdnch are usually associated with the disease. 
Location of the neurofibromatosis m the iiis may not be as laie as is 
supposed if the possibility of the occurrence is kept in mind duimg 
examination with the slit lamp 



USE OF AIR INJECTIONS INTO TENON'S CAPSULE FOR 
LOCALIZATION OF ORBITAL FOREIGN BODIES 


BENJAMIN FRIEDMAN, MD 
NEW YORK 

EXACT localization of a single foreign bod} in relation to 
the globe is often extremely difficult, the presence of multiple 
toreign bodies complicates the problem proportionately The militar} 
oculist IS likely to encounter literally dozens of metallic or other frag- 
ments embedded m the tissues of the face, lids, globe, orbit, forehead, 
temple or nose Most of these bodies may be ruled out as extraocular 
because of their remote position, but there often remain several which 
lie \Mthin the orbit, and possibly within the. e}e To attempt to localize 
these tragnients with the usual two plane exposuies vould lequire 
several tedious plottings A still greater difficulty Mould be the iirtual 
impossibility of distinguishing in the lateral projection betiveen frag- 
ments -which are intraocular and fragments vliich he in the adjacent 
tissues or in the opposite orbit, temple, lids or side of the nose Aside 
from these considerations, the x-ray equipment requisite for precise 
localization is frequently not available M'hen needed 

The injection of air into Tenon’s capsule ^ may be of consider- 
able diagnostic value The air outlines the contour of the globe, and 
this delineation provides a basis for judging the relative position of 
the suspected foreign body If the foreign body is extraocular, it will 
he separated from the globe by the intervening air pocket I have used 
this method in more than 20 cases and have found it exceedingly helpful 

A 10 cc syringe armed with a straight 26 gage hypodermic needle is the most 
satisfactory means of injecting the air A curved cannula must, of necessity, be 
of wider bore, and the heavier needle is much more difficult to insert into Tenon's 
space wnthout inflicting undue trauma to the tissues and provoking hemorrhage into 
the conjunctiva The upper outer quadrant is perhaps the most accessible locus 
for retrobulbar injection, but the penetration mav be easih effected in anj one 
of the four quadrants 

If the position of the foreign body or bodies is known roughly, the injection 
maj be made in that area In cases in which the presence of adhesions about 
the globe is suspected, it may be advantageous to inject air into two quadrants 

1 Spackman, E W Am J Ophth 18 204-232, 1937 Staunig, IC, and 
Herrenschwared, F Fortschr a. d Geb d Rontgenstrahlen 36 372-374, 1927 
Gasteiger, H, and Grauer, S ibid 40 272-278, 1929 Hughes, W L, and Cole 
J G Technical Uses of Air m Ophthalmology, Arch Ophth 35 525-540 (^fay) 
1946 
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The injections should be made with proper regard foi asepsis The eyeball is 
rotated in such a direction as to expose most adequately the intended site The 
conjunctiva and Tenon’s capsule are grasped with a toothed forceps, and Tenon’s 
space is entered, with the needle following the curve of the globe The point of 
the needle is pushed to a position near the posterior pole There is no danger 
of perforating the eye if the bevel of the needle faces the globe The plunger 
of the syringe should be retracted slightly to permit warning against accidental 
entrance into a vein The air is injected slowly Ultimate leakage into the 
conjunctival interstices is inevitable, but this does not interfere with the desired 
results However, if the conjunctiva balloons immediately, the needle is not in 
Tenon’s space In this event, the needle must be shifted to a deeper and more 
posterior position The amount of air required is determined by the degree of 
exophthalmos induced, the resistance to the plunger and the extent of the con- 
junctival emphysema Usually 6 to 10 cc of air is adequate The eyeball will 
be seen to proptose slowly during the injection A good injection should cause 
a proptosis of 2 to 3 mm , and an increase m intraocular pressure of 8 to 10 mg 
of mercury The greater the volume of air, the more conspicuous will be the 
periocular shadow and the greater will be the displacement of any paraocular 
foreign body The air is absorbed in five to seven da^s There is little discom- 
fort to the patient, and no untoward sequelae have been encountered in my experi- 
ence A patch should be worn over tlie eye for one or two days after the 
patient leaves the x-ray room 

The best roentgenograms are obtained when the patient is in the following 
position The forehead, nose and malar bone rest on tbe cassette The horizontal 
plane of the skull is perpendicular to the table, and the sagittal plane makes an 
angle of 52 degrees with the table The tube is tilted toward the feet until the 
central ray makes an angle of 20 degrees with the horizontal plane of the skull 
The beam is centered over the orbit nearest the film Stereoscopic plates are 
made 

The cassettes must be scrupulously clean, if not, they will yield artefacts which 
may be indistinguishable from shadows of the true foreign bodies If flawless 
cassettes are not at hand, cardboard film covers may be employed but one loses 
thereby the advantage of the intensifying screen which is built into the cassette 
Higher roentgen energy is required without the intensifying screen, the amount 
approximates the epilating dose, and one must be careful not to overexpose the 
patient 

Bone-free exposures of the anterior ocular segment may be made at this time 
on dental film The exophthalmic state of the eye will give opportunity for 
roentgenologic examination of more of the anterior segment than is usually pro- 
jected in ordinary circumstances It might be justifiable to inject air into Tenon’s 
space for the sole purpose of bringing the cornea forward when bone-free films are 
required 

The clinical findings must always be correlated with the roentgeno- 
graphic findings in interpretation of the plates If the shadow of the 
foreign body falls external to the outlines of the globe, the foreign body 
must be outside the eye, such negative findings are always conclusive 
Positive findings are less conclusive The shadow of the foreign body 
may be superimposed on the shadow of the globe , } et the foreign body 
itself may he outside the eye The foreign body must he outside the 
nearest tangential rays in order to register external to the outline of 
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Fig 1 (case 1) — Intraocular hemorrhage, traumatic chorioretinitis Plain 
roentgenogram disclosed several foreign bodies in the region of the globe, more 
exact localization was not obtainable Stereoscopic views taken after injection of 
air revealed four foreign bodies in the orbit, all outside the outline of the globe 
In this figure, and in the accompanying figures, arrows indicate the outline of the 
globe 



Fig 2 (case 2) — Hemorrhage in the vitreous , traumatic chorioretinitis After 
injection of air, eight foreign bodies were visualized within the orbital limits Only 
two of them were within the outline of the globe, stereoscopic views revealed that 
one of these was outside the globe The other was noted to be inside the eye, 
actually, it corresponded to a foreign body embedded deep in the cornea 
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the globe It ma)'- theoieticalty be necessaiy to make exposures from 
many angles m older to piove definitely that the foreign body is inside 
the eye, actually, however, this may be avoided by the use of stereo- 
scopic films In most instances the depth of the foreign body may be 
gaged with fan accuiacy with the steieoscope The films should be 



Fig 3 (case 3) — Small patch of chorioretinitis in an ej’^e exposed to an explo- 
sion There was no evidence of perforation, but plain roentgenograms disclosed 
a small fragment in the orbit The presence of a foreign body within the eye 
was suspected Roentgenograms taken after injection of air revealed the foreign 
body to be well outside the air pocket In this case there had been double perfora- 
tion, the anterior perforation having become invisible after healing 



Fig 4 (case 4) — Perforating injury by a fragment from a grenade Roentgeno- 
grams taken at anotlier station with a localizing contact glass revealed a foreign 
body definitely outside the eye Double perforation was suspected Stereoscopic 
X^bws taken after the injection of air localized the foreign body within the globe, 
the diagnosis being verified by examination of the globe after enucleation 

draAvn close to the observer’s eyes m order to obtain the optimum size 
■of the images Routine stereoscopic roentgenograms have been found 
•expedient and practical 


664 


ARCHIVES OF OPHTHALMOLOGY 


Injection of air is contraindicated in the presence of a large, recent 
perforation or in cases in which immediate operation is contemplated 
In such cases there is danger of extrusion of some of the ocular contents 
because of the increased external pressure Scheie and Hodes - recom- 
mended the use of oxygen instead of air and found that most of the gas 
was absorbed within eight hours 

The 4 cases illustrated by the roentgenograms are representatn e 
of the clinical conditions under which the use of injection of air and 
stereoscopic roentgenograms may be expected to be of assistance The 
illustrations are positive prints, and the foreign bodies have been 
retouched foi accentuation in reproduction Arrows indicate the out- 
line of the globe 

6 West Seventj-Seienth Street 

2 Scheie, H, and Hodes, P J Injection of Owgcn into Tenon’s Capsule, 
Arch Ophth 35 13-14 (Jan ) 1946 



USE OF ABSORBABLE CORNEOSCLERAL SUTURES 
IN CATARACT SURGERY 

Report of Seventy-Six Cases 

L J ALGER, MD 
GRAND FORKS, N D 

REMOVAL of sutures aftei cataract exti action has always piesented 
a difificult problem In removing the sutures, not only does one 
subject the eye to the hazard of luptunng the wound, one subjects the 
patient to an ordeal which he seems to dread almost as much as the 
original operation 

Anyone who uses corneoscleial sutures has been fortunate indeed 
if while removing these sutures he has never had the experience of 
ruptuiing the wound sufificiently to produce a hemorrhage into the 
anterior chamber A number of good ophthalmic surgeons condemn 
altogether the use of corneoscleral sutures because of the hazards which 
they present on removal 

It IS not surprising that recently several physicians have made an 
attempt to solve this problem by the use of absorbable sutures Davis ^ 
lepoited the use of absorbable corneoscleral sutures m 70 cases of cata- 
lact exti action Hughes, Guy and Romame ^ reported a series of expeii- 
ments on the relative merits of various absorbable sutures m a series 
of labbit eyes Because of the encouraging results reported by these 
authors, I have, during the past two and a half years, used absoibable 
sutuies in 76 cases Since no further report of the use of such sutures has 
recently appealed, I feel that the report of these cases may be of inteiest 

Like the authors cited, I did not find any noticeable difference m the 
amount of tissue reaction to these sutures and to ordinary silk sutuies 

In addition to the recognized advantage that the removal of sutures is 
eliminated, three other advantages appeared 

1 The patient does not complain of the feeling of a foreign bod}" in 
the eye With the use of silk sutures, this sensation of a foreign body in 
the eye grows constantly worse as long as the sutures are in place If the 
patient is uncooperative and sensitive to any manipulation, it may be 
necessary to allow the silk sutures to lemain as long as two weeks 
before they can be removed without danger of injury to the eye It is 

1 Davis, F A Catgut sutures in Operation for Cataracts, Aich Ophth 
31 321-323 (April) 1944 

2 Hughes, W L , Guy, L P , and Romame, H H Absorbable Sutures m 
Cataract Surgery, Arch Ophth 32 362-367 (Nov) 1944 

665 



666 


ARCHIVES OF OPHTHALMOLOGl 


most unpleasant to listen to patients constantl} complain of the presence 
of a foreign body during the entire time that the stitches lemain , and it is 
even more unpleasant and disturbing to watch them lihnk and squeeze 
the e) es in an attempt to rid themselves of the foi eign body 

2 The only postoperative hemorrhage in the piesent senes was 
one into the anterior chambei , no postopeiatne prolapse occurred 
attei the fiist tw'cnty-four hours The senes is too small to permit 
conclusions, but I believe that the lessened feeling of a foreign body and 
the resulting lessened squeezing and blinking of the eNe are responsible 
foi these impioved lesults 

3 Foi the first three days, the dischaige fiom these C3'es is as 
gieat as, if not greatei than, the discharge fiom eies in which silk sutures 
weie used Aftei the thud da}', howcicr, the discharge rapidly dis- 
appeais When silk sutures aie used, the discharge continues, and, 
m fact, giow's w'oise as long as the sutuies are allowed to remain 

The operation used in this senes is an adaptation of the technics of 
se\eral other suigeons The Licgard sutuie (more commonly, but per- 
haps impropeily, called “Stallard suture’) is used with a Van Lint flap 
This piocedure is a variation of Gifford’s method as illustrated by 
Bellows® Unlike Gifford’s regular suture, the ends of ni} suture aie 
earned thiough the conjunctival flap before t}ing, so that the knot lies on 
the conjunctiva instead of directly on the corneal incision beneath the con- 
junctiva This variation, too, is an adaptation of Gifford s method 
for the side extraction of a cataract, also illustrated b} Bellow'S ‘ A round 
pupil IS employed wuth a maigmal iridectoni} at 11 and 1 o’clock 
Physostigmine is used wdien the operation is finished No mydnatic is 
used prior to operation 

A point of interest is the color of the sutnie It appears wdiite, and 
as it absorbs one has the impression that the w lute sutui e remnant is an 
early infection of the corneal margin If one does not recognize this, 
one will suffer unnecessary anxiety when looking at the eye on the 
second or third day 

Hughes and associates - used a variety of sutures, both chromic and 
plain In the piesent senes plain 0000 atraumatic surgical gut U S P w'as 
used exclusively From my limited experience, I am inclined to disagree 
with Davis and others who advocate 00000 or 000000 surgical sutures 
I feel that a 0000 surgical gut suture is none too large, and it does not 
absorb as rapidly as the smaller sutures Davis used silk for his con- 
junctival sutures I used 0000 surgical gut for these sutmes as well 
They hold firmly and do not release the conjunctival flap before the 
fifth day 

3 Bellows J G Cataract and Anomalies of the Lens, St Louis, C V 

Mosby Company, 1944, p 549 

4 Bellows,® p 556, fig 206, Am J Ophth 26 468, 1943 
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“I disagree AMth the statement made by Ellett ° '‘Those who advocate 
catgut cannot realize tlie greater ease with which silk is handled, and the 
absoibability of the catgut is offset b}^ its size ” Instead of surgical gut 
being hard to handle, I find that it knots up less than silk Unlike silk, 
it slips leadily thiough the conjunctival flap and does not wrap itself 
into the conjunctival tissue, catching when one tries to pull it through, 
as silk often does The thread will not split, as silk does When dipped 
in vater, it is perfectly pliable Its larger size surely is not a condemna- 
tion, for it is more easily grasped vith tissue forceps 

5 Ellett, E C Use of the Suture in Extraction of Cataract, Arch Ophth 
17 523-529 (March) 1937 



SOLUTIONS USED WITH CONTACT LENSES 


THEODORE E OBRIG, BA 
NEW YORK 

A RESEARCH piogram was conducted throughout the year 1945 
to obtain more information concerning the causes and prevention 
of clouding of the corneal epithelium b) solutions used with contact 
lenses 

To eliminate var)'ing personal equations, I used my own eyes 
exclusively and employed the same pair of contact lenses m all experi- 
ments 

PRESENT IN\T:STIGATI0N 

Pioblein 1 Effect of Cat bon Dioxide in Contact Solutions Used 
in Lenses — It has been suggested that the carbon dioxide uhich 
passes through the cornea from the anteiior chamber outward at the 

T\ble 1 — Effect of Carbon Dioxide in 9ofttfto>is Used ivith Contact Lenses 


Solution 

Sodium chloride, 1 4% 

Sodium chloride + carbon dloNldt 

Jionte buffer solution 

Buffer solution + carbon dio-^ide 

Sodium bicarbonate 

•Sodium bicarbonate + carbon dio\ldc 


Pit Osmotic Pressure lime ot Corneal CloudlnE 

C8 1 •) 1 hr 45 min 

4 0 14 1 hr 43 min 

8 8 a4(NnOI) 2 hr 

CO l^(^nCl) 2 hr 

8 4 1 44 (NnCI) 1 hr 50 min 

7 2 1 44 (KnCl) 1 hr 60 min 


recorded rate of 0 05 cc per hour accumulates m the solution used 
■with the contact lens and is responsible for, or is a contributing factor 
in, the clouding of the corneal epithelium 

In order to evaluate the tuith of this contention, a series of solutions 
ordinarily used with contact lenses were saturated with carbon dioxide 
before they were placed on the eye Each solution was prepared in a 
glass seltzer water bottle of the type sold for home preparation of 
carbonated water A tank of puie carbon dioxide with conti oiling 
valves and gages was used to supersatiuate each solution under a 
pressure of 35 pounds (15 9 Kg ) with vigorous agitation The solutions 
were kept under pressure for twelve hours or more before use and 
AAere then ejected into a 50 cc beaker just before they'- were to be worn 
Each solution was allowed to stand long enough for any free carbon 
dioxide to escape from the solution, m order to prevent bubbles of carbon 
dioxide from forming under the contact lens after it had been placed on 
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the e)'e The pn of each solution was taken befoie and after the satin ation 
with carbon dioxide 

A 1 4 pel cent solution of sodium chloride was first used This had 
an initial pu oi 6 8 and a pji of 4 6 aftei saturation with carbon dioxide 
When placed on the eye, the saturated solution was extremely painful 
tor about seven minutes, and consideiable conjunctival injection took 
place After the stinging subsided, the lenses were wearable but not 
so comfortable as with pui e 1 4 pei cent sodium chloride Clouding 
of the corneal epithelium took place m one hour and forty-five minutes 
This IS the exact time that I can weai a 1 4 per cent solution of sodium 
chloiide without added caibon dioxide The severe initial stinging 
could be due to the acidit}’- of the solution or to free carbon dioxide 

The second solution used was a sodium borate-boric acid buffer, 
with an initial pn of 8 8 and an osmotic pressure of 1 4 (sodium 
chloride) After satui ation with carbon dioxide, the solution had a pn 
■of 6 5 As with the solution of sodium chloride, there was an almost 
unbearable stinging for about ten minutes, with immediate injection 
of the conjunctiva The injection subsided in about twenty-five minutes 
Clouding of the epithelium took place m about two hours, which is 
the exact time the same solution without the carbon dioxide can be worn 

The third solution used was a 2 per cent solution of sodium bicar- 
bonate (NaHCOg), with an initial pn of 84 and an osmotic pressure 
■of 1 44 (sodium chloride) After saturation with carbon dioxide, the 
pH was measured as 7 2 As with the^ two previous solutions, there 
were an almost unbearably seveie stinging and a conjunctival injection 
as soon as the lens was put on In fact, the stinging was so bad that 
onljr the left lens was used m each of these experiments Beads of 
perspiration were formed on the forehead, and I paced the floor The 
stinging subsided in about six minutes and the injection m about twenty 
minutes The lenses were woin for about one hour and fifty minutes 
hefoie corneal clouding took place This is the time that I can near a 
2 pel cent solution of sodium bicarbonate without the added carbon 
dioxide 


With this last solution the pn is on the alkaline side, which would 
indicate that the severe stinging is due entirely to the free carbon 
dioxide 

om these experiments, one can conclude that a solution saturated 
ivith carbon dioxide can be v orn as long as the same solution without the 
■carbon dioxide before corneal clouding takes place Therefore, the 
presence of carbon dioxide m the solution does not hasten the clouding 
^ the corneal epithelium Considering that the addition of other sub- 
stances, such as gelatin, to solutions for use with contact lenses will 
cause clouding m three to five minutes, it is not probable that carbon 
"^ide in solutions for use with contact lenses is the cause of clouding 
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of the coineal epithelium It is possible that the accumulation of carbon 
dioxide and lactic acid in the corneal tissues contributes to the clouding 
As the results of this expeiiment were unexpected, and contrary to 
the accepted theory concerning edema, furtlier substantiation of the 
foregoing conclusions will be the objective of further experimentation 
Piohlem 2 Effect of Added Oxygen to SbluUons foi Use xeitJi 
Contact Lenses — It lias been suggested that the isolation of the cornea 
from atmospheric oxygen is at least a contributing factor in clouding 
of the corneal epithelium when contact lenses are worn 

In order to obtain an idea of the part oxygen plajs in this reaction, 
a series of solutions used with contact lenses were saturated with 
oxj'gen before use The process of oxjgenation w-as identical with 
that used to produce saturation wuth carbon dioxide except that oxygen 
w^as used instead In this series, the pn w-as not altered by the addition 
of oxygen 

A 1 4 per cent solution of sodium chloride w'as first used When 
saturated wuth oxj'gen, it produced an immediate soothing and com- 


Table 2 — Effect of Added OAygen to 

Soluttons Used zvith 

Contact Lenses 

Solution 

Pit 

Osmotic Pressure Time of Corneal Clouding 

Sodium chloride, 1 4% 

Sodium chloride + oxjgcn 

08 

1 4 

1 hr 15 min 

08 

1 4 

2 hr 

Sodium bicarbonate, 2% 

84 

1 44 (NaCl) 

1 hr 50 min 

Sodium bicarbonate + o\>t,on 

84 

1 44 (NaCl) 

2 hr 10 min 

Amino aeld butler 

84 

1 4 (NaCl) 

2 hr 23 min 

Butter + oxjgen 

84 

1 4 (NaCl) 

2 hr 35 min 


f 01 table sensation wdien in contact Avith the e^^e The comfort lasted 
beyond the time clouding took place, two hours later The w^earing 
time before clouding w^as extended only fifteen minutes 

Next, a 2 per cent solution of sodium bicarbonate w'as used, with 
exactly the same reaction The lenses w^ei e worn twenty minutes longer 
than without the added oxygen 

The third solution used was an ammo acid-sodium borate buffer 
with an osmotic pressure of 1 4 per cent sodium chloride The reaction 
of comfort was exactly the same m this instance and the w'earmg time 
ten minutes longer before clouding occurred 

If my eyes alone were considered, I should have to conclude that, 
while the presence of dissolved oxygen m contact lenses is soothing,. 
It does not appreciably lengthen the time before clouding of the epithelium 
takes place However, these oxygen-saturated solutions w'ere used also 
with about 50 patients, who always reported greater comfort, with 
a reduction of the smarting and redness otherwise present and an added 
wearing time before clouding of up to an hour and a half Added 
clearness of vision was also reported, due probably to reduction in 
formation of mucus with the reduced irritation 
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It can be concluded, theiefore, that solutions for use with contact 
lenses saturated with oxygen are comfortable to wear and in some cases 
lengthen the wearing time before corneal clouding takes place (table 2). 

Problem 3 Effect of Osmottc Pressure on Corneal Clouding — It 
has been stated that an osmotic flow between the corneal cell contents 
and the liquid used with contact lenses is the principal cause of clouding 
of the corneal epithelium On the contrary, it has also been said that 
variation of osmotic pressure has little value m controlling this phe- 
nomenon In order to evaluate the role osmotic pressure plays in the 
foimation and prevention of clouding of the corneal epithelium, several 
experimental procedures were carried out 

I have contended that the osmotic pressure of the tears as they are 
excreted from the glands is not the same as the osmotic pressure of 


Table 3 — Results of Using Solutions of Sodium Bicarbonate of Successively 
Higher Osmotic Pressures with Contact Lenses 


Solution, 

Osmotic 

Pressure, 

Time Solution 
Was Placed 

Time 

Removed 



% 

(NaCl) 

on Eye 

from Eye 

Nd 

Comments 

20 

144 

10 20 a m 

10 55 a m 

1 3348 

Comfortable, no clouding: 

23 

161 

10 55 a m 

11 30 a m 

1 335 

Comfortable, no clouding 

25 

175 

11 30 a m 

12 15 p m 

13352 

Comfortable, no clouding 

27 

189 

12 16 p m 

1 00 pm 

1 3354 

Comfortable, no clouding 

28 

196 

1 00pm 

1 30 p m 

1 3357 

Comfortable, no clouding 

30 

21 

1 30 p m 

2 10 p m 

1 336 

Slight sting on insertion, no- 
clouding 

S3 

2 31 

2 10 p m 

3 40 p m 

1 3363 

Comfortable, no cloudmg 

36 

2 62 

3 40 p m 

4 20 p m 

1 3368 

Sting 10 min , no clouding 

38 

2 66 

4 20 p m 

5 05 p m 

1337 

Slight sting 5 min , slight 
clouding on removal 

4 0 

28 

5 05 p m 

5 45 p m 

1 3374 

Severe sting 10 min , cloud 
ing gone in 3 mm , no 
clouding on removal 


the tears covering the cornea, it is contended, lather, that the lacrimal 
fluids of two general osmotic piessures exist First, the tears covering 
the lids and the unexposed bulbar conjunctiva are substantially the same 
as when excreted The osmotic pressure of this fluid has lepeatedly been 
reported as equal to 1 4 per cent sodium chloride However, the tears 
over the cornea and, to a less extent, over the exposed conjunctiva are, 
of course, subject to rapid evaporation of their water content The film 
of tears is thin and the area affected relativel} large It is reasonable 
to expect the osmotic pressure of the tears over the exposed cornea to 
be above 1 4 per cent sodium chloride There are no data published 
concerning the osmotic pressure of the tears over the cornea or of the 
contents of the corneal epithelium I knew from experience that if 
a solution with an osmotic pressuie of 2 per cent sodium chloride was 
used with a contact lens the conjunctival irritation was severe enough 
to cause considerable conjunctival injection and smarting, even though 
the cornea did not seem to be affected 
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The first expeiiment in this senes was to determine how high an 
osmotic pressure the e}e would tolerate if an attempt was made to 
produce tolerance, using solutions of successively higher osmotic pres- 
sures over a continuous peiiod throughout the da} The amazing results 
are shown in table 3 

When the lenses wei e removed at 5 45 p m , the eyes ere com- 
fortable and there ivas no injection However, once the lenses w^ere 
removed, a slight clouding wuth rainbows about exposed lights w'as 
immediately observable and lasted about thirt} minutes 

After It had been pioved that the exes could tolerate an osmotic 
pressure of twice the accepted limit, it was then thought desirable to 
determine the minimum number of changes necessary for a given period 
and the greatest successive ifanation possible One of these experiments, 
using sodium bicarbonate, illustrates the results obtained (table 4) 

These periods of fire successive hours of wearing time w^ere obtained, 
-using only three solutions, w ith osmotic pressures of 1 4, 1 96 and 2 66, 


Table 4 — Mtmvial Nunibo of Changes Dunng Continuous IVear of Soluftons 
of Sodium Bicarbonate of Three Succcsswch’ Higher Osmotic Pressures 


Osmotic 

Time W orn Bclorc 


Pressure 

CloudinB 

Comment 

14 

2 hr SO min 

Comfortable throughout ■nearing period 

173 

Olianeedi at once 

Comfortable 

l£fG 

1 hr 10 min 

Slightest sting on insertion, clouding cleared In 5 min 

2 31 

Changed at once 

Comfortable 

2 GO 

1 hr 50 min 

Slight sting for 5 min , clouding cleared In 6 min 


respectively It is to be noted that the clouding from the preceding 
wearing period was cleared in five minutes after each change of fluid to 
one .with higher osmotic pressure 

As improved solutions w^ere devised, as desciibed later in this paper, 
my continuous wearing time for contact lenses was lengthened to seven 
or eight hours, with only tw’^o changes after the initial insertion, three 
solutions of successively higher osmotic pressures, 14, 2 03 and 2 6, 
being used The slight clouding wdiich occurred before each change 
cleared in three minutes 

The next logical experiment was determination of the possibility 
of using solutions of an osmotic pressure higher than had previously 
been thought possible wuthout the piogressive changes described in the 
preceding paragraph Numerous experiments ivith solutions for use 
with contact lenses heretofore leported in the literature indicated that 
use of such solutions was impossible because the stinging, injection and 
discomfort experienced w'hen solutions of this type were used with an 
osmotic pressure slightly above 1 4 per cent sodium chloride precluded 
their use by the ai erage patient My own eyes would not tolerate them 
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Fortunately, duiing the latter part of 1945, experimental work was 
done Avith more complex solutions containing ammo acids, potassium 
carbonate and methyl cellulose, which proved wearable when made m con- 
centrations with osmotic pressures up to 2 375 per cent sodium chloride 
Once slight clouding had taken place, the lenses could be refilled with 
fresh solution of the same kind and worn for an additional two to three 
hour period of cloud-free vision It is interesting to note in table 5 that the 
initial wearing period lengthened as the osmotic pressure increased 
It may be concluded from the foregoing experiments that the eye 
will toleiate the solution used with contact lenses with an osmotic 
pressure as high as 2 8 pei cent sodium chloride if the eye is conditioned 
in the pioper manner Further, the useful wearing time of contact 
lenses can be lengthened by the use of three successively stronger 
solutions of the more usual type Finally, solutions using certain organic 
materials have increased efficiency with an osmotic pressure of about 
2 pel cent sodium chloride Certainly, one can state positively that 

Table 5 — Wearing Times of Solutions of Amino Acids (“Pai enmnine”). Methyl 

Cellulose and Potassium Caibonate 


Osmotic 

Pressure 

ps 


Wearing Time 
Before Clouding 

Second Wearing Time 
Before Clouding • 

14 

85 

1 3391 

3 hr 40 min 

2 hr 

174 

80 

13418 

3 hr 45 min 

2 hr 

2 037 

86 

1342 

4 hr 50 min 

2 hr 30 min 

2 375 

80 

1 3448 

5 hr 

3 hr 


* Clouding’ cleared m 5 minutes after second insertion of lenses 


osmotic pressure is an important factor in a solution for use with con- 
tact lenses 

/ 

Problem 4 Value of Ammo Acids in Solutions foi Use with Contact 
Lenses — Most of the solutions used with contact lenses have been com- 
posed of simple inorganic salts, mixtures of such salts or inoiganic buffer 
solutions It seemed likely to me that the absence of large, complex 
organic molecules, such as aie piesent in the contents of living cells, 
might account, at least in part, for the unbalance which exists between 
the solutions and the contents of the epithelial cells of the cornea 

The amino acids, with their complex structure, protein origin and 
presence in living cells, combined with their nutritive value, seemed 
ideal for use as a starting point I investigated the commercial sources 
of ammo acids and their availability and cost at each source Pure 
individual ammo acids are expensive, and the amounts available are 
limited Fortunately, this investigation revealed the existence of “paren- 
amine” ^ N N R , a commercially available preparation of a mixture of 


1 Manufactured by Frederick Stearns & Company Dnision, Detroit 
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ammo acids “Parenamme” is a 15 pei cent solution of amino acids, 
derived from the acid hydrolysate of casein It contains all the ammo 
acids known to be essential to man, plus othei ammo acids native to 
casein, which is a protein of high biologic value “Parenamine” con- 
tains no piotem polypeptides or other laiger protein fragments which 
might be allei genic Hydrolysis splits the protein molecule and destroys 
the biologic specificity of proteins Ammo acids themselves are not 
allergens 

Because of the acidit} of “parenamine,” any useful formulas had 
to contain alkaline salts to bring the mixture to a />u of 8 0 to 9 0 It 
was natuial to use the inorganic alkaline salts used for experimental 
work on inorganic solutions for use with contact lenses which were 
present m quantity m the laboratory Sodium bicarbonate, potassium 
bicarbonate and sodium phosphate were sliown expei iinentall}'- to be 
too weakly alkaline for use Solutions of sodium borate with “paren- 
amme” and of sodium carbonate with “parenamine” were produced w'lth 
a variety of osmotic pressures These solutions could be worn one 
to two hours longer than any of the inorganic solutions hut were dis- 
carded because of the formation of piecipitates on standing 

Attention w'as next turned to potassium caibonate, in combination 
with “parenamine,” with the basic formula 


“Pnrcnnmlnc” 20 0 cc 

Distilled water 80 0 cc 

Potassium carbonate 1 4 Gm 

"Phemerol cblorldo" 2 0 cc 


The solution has a pn of 82, a refractive index wnth sodium light 
(N^) of 1 3387 and an osmotic pressure of 1 4 per cent sodium chloride 
No precipitate was formed on standing A variety of solutions wnth 
increasingly stronger osmotic pressures can be mad^ by var}nng the 
percentages of “parenamine” and potassium carbonate The pn can be 
controlled between 8 0 and 8 8, wdiich is desirable In repeated tests, 
this senes of solutions could be w'orn two to three hours longer than 
those composed solely of inoiganic salts 

It must be concluded, therefore, that the addition of ammo acids to 
solutions for use with contact lenses lengthens the time that I can w^ear 
them and that further investigation is warranted These solutions are 
perfect culture mediums and are easily and quickly contaminated No 
satisfactory sterilization for an opened bottle has been found 

Piohlem 5 Use of Methyl Cellulose m Solutions foi Use with Con- 
tact Lenses — ^The use of methyl cellulose in contact lenses w-^as sug- 
gested verbally to me in 1944 by Mr C A Oclassen, of the Westwood 
Chemical Company, and later an article appeared m the Archives 
suggesting its use not only in solutions to be worn with contact lenses. 
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but in other ophthalmic solutions ^ Methyl cellulose has a twofold 
advantage It has a wetting pioperty with optical plastics and a lubri- 
cating and soothing effect, due to its viscosity 

Using a 4,000 centipoise phaimaceutic giade of methyl cellulose, a 
series of aqueous solutions weie made to test its wetting property, with 
the following lesults 


■% Solution 

Results 

0 001 

Unsatisfactory 

0 01 

Fair 

01 

Good 

0 25 

Very good 


Next, a series of solutions of methyl cellulose were made to determine 
the relative viscosity and practicability for use with solutions for contact 
lenses The results were as follows 

Solutions, % Results 

2 Much too VISCOUS 

1 Too VISCOUS 

0 5 Viscous enough to stick to eyelashes 

0 25 Satisfactory viscosity » 

0 1 Viscous enough for solutions m contact lenses 

In View of the foregoing information, it was decided that a methyl 
cellulose content of 0 1 to 0 2 per cent should be used m the previously 
mentioned solution of “paienamine” for contact lenses A typical 
formula is as follows 


“Parenamine” SO cc 

0 2 per cent methyl cellulose solution 70 cc 

Potassium carbonate 2 Gm 

“Phemerol chloride” (l 1,000) 2 cc 


This solution has an osmotic pressure of 2 037, a />h of 8 6 and a 
of 1 342 A whole series of solutions with varying osmotic pressures 
can be prepared by varying the percentage of “parenamine” or the pei- 
centage of potassium carbonate or both The methyl cellulose does 
not affect the osmotic piessure 

The wearing time before clouding takes place is longer than that 
with any other solutions I have used The wearing time with this 
series varied according to the osmotic pressure, as indicated in table 5 
Clearness of vision is also lengthened because of the continued wetting 
property of the added methyl cellulose It neutralizes the effect of 
the deposited sebaceous mateiial from the lid margins, which becomes 
troublesome in some cases 

It can be concluded from the evidence that the addition of metlnl 
cellulose increased the wearing time, at least for me, with a “paren- 
aniine’-potassium carbonate solution 

2 Swan, K C Use of Aletbyl Cellulose in Ophthalmology, Arch Ophth 
33 378-380 (May) 1944 
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COMMENT 

I do not offer the data m this paper as a solution of the problem 
of clouding of the cornea by solutions ivorn Mith contact lenses It is 
offered only as an addition to the ver) small amount of experimental 
work which has been done on this problem Much remains to be 
accomplished Other oiganic components of living cells must be investi- 
gated The minimum amounts of these substances which arc effective 
and the prevention of contamination In fungi and bacteria a\i 11 have 
to be determined 

Progress has been made, as table 6, listing m3 nearing times for 
these solutions, positively indicates 


Tabll 6 — Wearing Times jor Vat ions Soluiions in Contact Lenses 



Osmotic 

Wearing Time 

Solution 

Pressure 

Before Clouding 

1 4% sodium chloride 

1 4 

1 hr 43 min 

2 0% sodium bicarbonate 

1 44 

1 hr 50 min 

14% sodium chloride and oxigen ' 

14 

2hr 

Sodium borato-borlc acid bullcr 

1 4 

2 hr 

2 0% sodium bicarbonate and o\j gen 

1 44 

2 hr 10 min 

2 3% potassium bicarbonate 

1 4 

2 hr 13 min 

' Parenamlno" and sodium borate 

1 4 

2 hr SO min 

‘ Parenamine” and sodium carbonate 

1 4 

3 hr 

"Parcnamlne,” sodium carbonate and mctbjl cellulose 

14 

3 hr 15 min 

“Parenamine” and potassium carbonate 

14 

3 hr SO min 

“Parcnamlne," potassium carbonate and mcthjl cellulose 
“Parenamine,” potassium carbonate and mcthjl cellulose 

1 4 

3 hr 40 min 

174 

3 hr 43 min 

“Parenamine," potassium carbonate and methyl cellulose 

2 037 

4 hr 30 min 

“Parenamine,” potassium carbonate and methyl cellulose 

2^73 

5 hr 


SUMMARY 

The addition of carbon dioxide to solutions for use with contact 
lenses did not affect the time in which corneal clouding occurs 

The addition of ox3'^gen to solutions foi use with contact lenses did 
not materially increase the time before clouding takes place 

Solutions for use in contact lenses with osmotic pressures as high as 
2 8 per cent sodium chloride can be worn if the pressure is progressively 
increased 

Osmotic piessure is important in solutions for use in contact lenses 
The addition of ammo acids to solutions foi use with contact lenses 
increases the time before clouding of the cornea occurs 

The addition of methyl cellulose to solutions for use with contact 
lenses increases the time before clouding of the cornea occurs 

49 East Fiftv-First Street 
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QPONTANEOUS kixation of the eyeball is so uncommon that few 
ophthalmologists have had the opportunity to study the condition 
closely, and the few who have had such an opportunity have often failed 
to determine a causative factor Such a case was recently studied at 
this clinic 

REPORT OF A CASE 

A Negro woman aged 42, who was extremely obese, was admitted to the hospital 
with both eyes taped tightly shut She stated that four years ago a sharp pain had 
developed m the right eye, the eye became proptosed and finally popped out of the 
socket The globe was replaced by a physician, who instituted a course of anti- 
syphilitic therapy and prescribed a reducing diet When on this regimen, she lost 
approximately 40 pounds (18 1 Kg ) She had no further trouble until December 
1945, when she again began to gain weight At this time she had frontal head- 
aches, which were severest at night In May 1946 she noticed that the right eye 
was again prominent and experienced spontaneous luxation of the globe one evening 
when she was not exerting herself The eye was replaced by a physician, but 
luxations occurred several times during the ensuing week She finally taped both 
eyes shut, leaving only a small fissure to see through In June 1946 the left eye 

began to bulge, and she was fearful that spontaneous luxation of that eye would 
occur 

Her history revealed no illnesses except for malaria, contracted as a child and 
never treated, and syphilis, which had been partially treated six months prior to her 
admission to the clinic of this hospital The urine was normal , the red cell count 
was 4,500,000 and the white cell count 10,000, with a normal distribution of cells , the 
hemoglobin was 14 Gm per hundred cubic centimeters of blood, and the red blood 
cells and platelets appeared normal on smear With exercise, the blood pressure 
varied from 104 systolic and 70 diastolic to 170 systolic and 90 diastolic Roentgeno- 
grams of the chest and skull were normal, wnth the size and contour of the sella 
turcica within normal limits and the pineal gland not Msible The Kline diagnostic 
snd exclusion tests gave negative reactions The urea nitrogen of the blood 
measured 7 7 mg , sugar, 82 mg , total proteins, 7 6 Gm , albumin, 3 8 Gm , 

8f obulin, 3 8 Gm (albumin-globulin ratio, 101), calcium, 106 mg, inorganic 
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Fig 1 — Photographs of the patient with obesity and spontaneous luxation of the 
eyeball The eyes \\ ere taped shut on her admission 



Fig 2 — Spontaneous luxation of the right eye 
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phosphate, 3 2 mg , and phosphatase, 6 7 units per hundred cubic centimeters The 
cholesterol level decreased from 274 to 199 mg per hundred cubic centimeters in 
seven days under treatment with thyroid The basal metabolic rate varied from 
+ 16 to + 29 per cent on successive days A 1,000 calory diet was instituted, as 
her weight was 286 pounds (130 6 Kg) 

With 100 mg of merperidine hydrochloride N N R (“demerol hydrochloride”) 
for sedation, the right eye was allowed to subluxate spontaneously for study The 
globe protruded approximately 8 mm beyond the external bony edge of the orbit 
Funduscopic studies showed a normal condition, but visual acuity was not deter- 
mined, owing to the patient’s complaints of the pain Moderate exophthalmos was 
noted after the eye was replaced, and the patient complained of tinnitus m the 
right ear 

COMMENT 

Woods ^ stated that the basic cause of the disturbance in the hd 
closure-opening apparatus of patients with primary toxic diffuse goiteT 
probably lies in the increased instability of the sympathetic nervous 
system, a sympathicotonia, together with certain leflex relaxations or 
contractions of the voluntary muscle, the exact nature of which is not 
clear, but which may or may not be related to pressure by the exoph- 
thalmic globe Woods also stated that he did not consider the sym- 
pathicotonia or thyrotoxicosis related to the exophthalmos itself 

In his recent article on this condition. Means " stated that the ocular 
pictuie IS a local manifestation of a fundamental, generalized distur- 
bance of water and electrolyte metabolism On the other hand, the 
diminished secretion of normal thyroxin may have an irritating effect 
on the anterior lobe of the pituitary gland and allow overproduction of 
a h)^pothetic hormone acting on the orbital contents However, the 
exophthalmos of exophthalmic ophthalmoplegia is probably quite different 
from the exophthalmos of primary toxic diffuse goiter, being produced 
by organic changes in the oibit, actual hyperplasia of the orbital con- 
tents and hypertrophy of the extraocular muscles, vhereas the exoph- 
thalmos of primary toxic goitei is produced by edema of the periorbital 
tissues ^ 

A review of the literature leveals 25 cases recorded with the follow- 
ing etiologic diagnoses gumma, 2 cases, extreme exophthalmic goiter,, 
probably exophthalmic ophthalmoplegia, 4 cases , cerebellar tumor, 1 
case, insanity, 2 cases, exophthalmos without goiter, 3 cases, cause 
unknown, 8 cases , bifurcated superior oblique muscle with two inferior 

f Woods, A C Ocular Changes of Primary Diffuse Toxic Goitre, Medicine 
25 113-153, 1946 

2 Means, J H Diagnosis and Treatment of Hvperthvroidism, Canad if A 

J 43 509-513, 1940 

3 Alanne, D , m discussion on Aird, R B Experimental Exophthalmos and 
Associated Myopathy Induced In Thvrotropic Extract, Arch Ophth 24 1167-117S 
(Dec) 1940 
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-oblique muscles, 1 case, and spontaneous luxation due to shallow orbit 
in a deformed skull, including oxj'cephaly, 4 cases ‘ 

Fowler classified cases of luxation of the eyeball undei four types 
(1) spontaneous luxation, arising fiom (a) oxycephaly, brach 3 fcephaly 
or related conditions due to premature synostosis, (&) exophthalmos, 
especially in Negroes and (c) exophthalmic goiter, (2) voluntary luxa- 
tion, usually found in mentally subnormal Negroes, and probably due to 
a protractor action on the oblique muscles, (3) self-induced luxation, 
occui ring m persons with mental disease, and (4) traumatic luxation, in 
which the globe is luxated but not avulsed 

By the type associated with exophthalmic goiter, we assume he means 
the syndrome referred to by many authors as exophthalmic ophthalmo- 
plegia, and It is undei this head that \\ e prefer to place our case It was 
decided to try resection of Muller’s muscle, togethei with tarsorrhaphy 
and subsequent deconipiession of the orbit, if necessary However, the 
patient signed her lelease and was discharged It is hoped that ne 
shall be able to follow this patient and gam more insight into the endo- 
crine imbalance w'hich produces such extieme ocular changes 
City Hospital 

4 (a) Fowler, J G Spontaneous Luxation of the Eyeball Report of Instance 
in Brachycephalic Patient, JAMA 116 1206-1208 (March 22) 1941 (6) 

Ferrer, H Voluntarj Propulsion of Both Eyeballs, Am J Ophth 11 883-886, 
1929 (c) Mertins, P Subluxation of Eyeball, ibid 5 290-292, 1922 (d) Ocrtel, 

T E ibid 3 814-816, 1920 
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DIAGNOSTIC MUSCLE CHART FOR DETERMINATION OF TROPIAS, 
PHORIAS, DIPLOPIA AND MUSCLE ACTION 

ANTHONY AMBROSE, M D 
NEWARK, N J 


The accompanying chart is presented for use m the determination 
of tropias, phorias, diplopia and extraocular muscle action 


Up to Right 

R eye higher — 

1 overacting 

RSR or 

2 Weak L 1 

oblique 

L eye higher — 

1 overacting 

L 1 oblique or 

2 weok RSR 

Stroight Up 

R eye higher — 

1 overocting 

RSR or 

2 weak L S R 

L eye higher — 

1 overocting 

LSR or 

2 weak RSR 

Up to Left 

L eye higher — 

1 overacting 

L S R or 

2 weak R 1 

oblique 

R eye higher — 

1 overacting 

Rt 1 oblique or 

2 weak LSR 

Directly Right 

Rt does not move enough- 
weak. R E R 

L 1 much — overacting 

L does not move enouoh — i 

weak L 1 R 

Straight Ahead 

Eye in Con squint 

Eye out Div squint 

Determine fixing eye 

Directly Left 

L does not move enough — 
weak L E R 

R moves too much — overacting 

R 1 R 

R does not move enough — 
weok R 1 R 

Down and Right 

R eye higher — 
If.. * overacting 

^ oblique or 

2 weak Rt Inf R 

L eye higher — 

R Inf R or ’ 

2 weakness of 

k S oblique 

Directly Downword 

Rt eye higher — 

1 weok R Inf 

Rect or 

2 overocting 

L Inf Rect 

L eye higher — 

1 weok L Inf 

rectus or 

2 overacting 

R Inf Rect 

Down ond Left 

R eye higher — 

1 weok Rt 

Sup oblique or 

2 overacting 

L Inf Rect 

L eye higher — 

1 Overacting 

Rt Sup oblique or 

2 weak L 

Inf Rect 


Red glass in front of right eye 


Pts Right 

Red above — R S R 
Green or white obove 
-LIO 


Pts Left 

Green or white obove 
—LSR 

Red higher — R I 0 

Red to R — R E R 
Green or white to R 
— LIR 


Green or white to L 
— LER 

Red to L — R 1 R 

Red lower — R Inf R 
Green or white lower 
— LSO 


'Breen or white lower 
— Llnf R. 

Red lower — RSO 


Green gloss or none in front of left eye 



r^iagiiostic muscle chart for determination of anomalies of the extraocular muscles 
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LOCAL USE OF "SULFAMYLON" (PARA-IAMINOETHYLI-BENZENE 
SULFONAMIDE HYDROCHLORIDE) 

WILLIAM B CLARK, M D 
NEW ORLEANS 

In the summei of 1946 ni} colleagues and I experienced considerable 
trouble with infections due to Bacillus pyocjaneus (Pseudomonas 
aeruginosa) as secondary contaminations with our surgical dressings 
Although we tried many preparations and ^ anous procedures to control 
the contamination, none proved particularly successful We finally 
had a case in w Inch an infection wuth B p} oc^'aneus invaded the inside 
of the eye after an operation for cataract and the e} e w as lost 

About this time w'C heard of “sulfamylon” ^ (para-[aminoethyl]- 
benzene sulfonamide hydrochloride), which was said to be suitable 
for ophthalmic use The preparation was available in both 1 and 4 
per cent solutions, buffered with citrate to a pn of 6 5 

“Sulfamylon” is a sulfonamide compound with a wide range of 
antibacterial activity, but, unlike most of these drugs, it is not inhibited 
by paraaminobenzoic acid It has, therefoie, proved effective in the 
presence of pus and blood For example Beyer - treated a series of 
60 patients with fresh w'ounds using the substance (known in Germany 
as “marfanil”) as a prophylactic against infection, and 140 patients 
with infected w'ounds using it as an antiseptic The results w ere almost 
uniformly successful, and Beyer concluded that the drug w^as a %aluable 
aid in the treatment of wounds 

More recently, Howes and his associates ° i eported on a comparative 
study of “sulfamylon,” calcium penicillin, parachlorophenol, tjTothricin 
and zephiran chloride with regard to efficacy, speed of action and 
toxicity For local chemotherapy they found that “sulfamylon” w'as 
superior to the others, that it possessed the w'ldest range of antibacterial 
activity and that it was relativel}" nontoxic 

On Oct 1, 1946, w^e began using “sulfani) Ion” to irrigate the con- 
junctival sac and to saturate eye pads used foi dressings Since then 
we have used it in 84 successive surgical cases, and in no instance have 
we had a case of contamination Avith B pyocyaneus Moreover, there 
has been no drug reaction in the lids A few'^ of the patients, it is true. 

From the Department of Ophthalmolog> , Tulane University of Louisiana 
School of Medicine 

1 The product was obtained through the courtesy of Winthrop Chemical 
Company, Inc, New York 

2 Beyer, W Zentralbl f Chir 68 1730, 1941 , abstracted, War Med 4 121 
(July) 1943 

3 Howes, E L Surg, Gynec & Obst 83 1, 1946 Local Chemotherapy 
of Wounds, editorial, J A M A 132 333 (Oct 12) 1946 Howes, E L Ann 
Surg 124 268, 1946 
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have been exposed to the drug for onl}'- three or four dressings, but 
most of them are patients with cataract who have had dressings changed 
daily for seven oi eight days There were 5 cases of retinal detachment 
in which dressings were changed every othei day Each new dressing 
was applied moistened with 1 per cent “sulfamylon ” This treatment 
was continued for a month after operation In none of these cases 
did we have any of the reactions to the drug which we have experienced 
with other sulfonamide pieparations, such as sulfathiazole 

It IS also worthy of note that m no instance was there any pain, 
redness or irritation from irrigating the conjunctival sac with 1 per 
cent “sulfamylon ” W e have not used the 4 per cent solution for a 
sufhcientl}^ long period to determine whether it also is nonirntating 
It appears at present that the 1 per cent solution is sufficient to control 
contaminations with B pyocyaneus 

1430 Tulane Avenue (13) 



News and Notes 

Edited by Dr W L. Benedict 


GENERAL NEWS 

Annual Postgraduate Course, Oregon Academy of Ophtlialmology 
and Otolaryngology — The Oregon Academy of Ophthalmolog}’’ and 
Otolaryngology has announced its ninth annual spring postgraduate 
course in ophthalmology’ and otolaryngology’, to be held in Portland, 
March 21 to 26, 1948 The program for this course is arranged by the 
Oregon Academy and the Unncrsity’ of Oregon Medical School 

In ophthalmology, the guest speakeis will be Dr Albert D Ruede- 
mann, professoi of ophthalmology at Wayne University College of 
Medicine, Detioit, and Dr C Allen Dickey’, associate clinical professor 
of ophthalmology’ at the Univeisity of California kledical School, San 
Francisco 

In otolaryngology, the guest speakers will be Dr French K Hansel, 
associate professor of otolaryngology’ at Washington University School 
of Medicine, St Louis, and Di James H Mavwell, professor of otolary n- 
gology at the University of Michigan Medical School, Ann Arbor 

The course consists of a series of lectures, clinical demonstrations 
and ward rounds In order to be able to stress the practical demonstra- 
tions, the course vill be limited to a total of 125 Any one interested 
should contact Dr Harold M U’Ren, secietary, 1735 North Wheeler 
Avenue, Poitland 12, Oregon 

Rivtsta di oftalmologia Founded — Floientme ophthalmology, more 
or less stagnant since the transfer of BoIlctlDjo d’ocuhsftca to Rome, 
and as a result of the recent war is undei going a reawakening Prof 
Biagio Alajmo, director of the Institute of Clinical Ophthalmology of 
the University’ of Florence, has founded a new monthly journal in oph- 
thalmology’, Rtvista di oftalmologia, w’hich appeared in January’ 1946 
and is published by L Salpietia Florence, Italy’ 

The editor of the Rivista is ably’ assisted by a group of w’ell known 
Italian ophthalmologists — V Accaidi, A Bencmi, G B Bietti, F Cara- 
mazza, D Cattaneo, V Cavaia, A Contmo, Q di Marzio, E Federici, 
R Gallenga, L Gughanetti, G Lo Cascio, L Maggiore, V Rossi, 
A Santonastaso, S Sgrosso, A Rubmo, M Simonelh, and U Azzolini 
The Rivista includes m its pages original papers, review’s, therapeutic 
notes and abstracts from Italian and foreign journals 

Volume 1 contains excellent papeis by many prominent Italian 
ophthalmologists If this volume is a portend of the futuie, it is safe to 
say that Rivista di oftalmologia w’lll make an enviable reputation in 
Italian ophthalmologic hteratuie American ophthalmologists greet this 
newcomer with best w’lshes for its continued success 

Eye Bank in New Orleans — An affiliated “eye bank” has been 
organized in New Orleans which will have the cooperation of the 
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Louisiana State University School of Medicine and the Tulane Uni- 
versity of Louisiana School of Medicine and Hospital 

The new eye bank is located in the Hutchinson Memorial Building, 
New Orleans, and Mrs Oiville Ewing is serving as executive director 
The officers are Charles E Fenner, president, Dr William B Clark, 
first vice president, George L Hardin, second vice president, John F 
Reilly, treasurer, and John W Sims, secretary 

Dedication of Thigpen-Cater Eye Hospital — The Thigpen-Cater 
Eye Hospital, commemorating Dr Charles A Thigpen and Dr Job T 
Cater, was dedicated on November 2 at Biimingham, Ala Dr Alston 
Callahan has been named director of the hospital 

International Organization Against Trachoma — The International' 
Organization Against Trachoma (I O A T ) was founded officially 
by decision of the Thirteenth International Congress of Ophthalmology, 
at Its meeting at Amsterdam in 1929 It provides a society at the meet- 
ings of which matters of scientific, therapeutic and international interest 
connected with trachoma may be discussed 

The last general assembly of delegates and members was held in 
London on April 21, 1939 The proceedings were leported m Revue 
wt email on ale du tiachome for July 1939 and in the Butish Medical 
Join nal 

A meeting of the executive committee of the organization was held 
m Pans on May 17, 1947, at 66 Boulevard Saint-Michel Theie were 
present Dr MacCallan, president. Dr Wibaut, secretaiy general. 
Professor Nordenson, president of the International Congress of Oph- 
thalmology, Dr Ehlers, secretaiy general of the International Congress 
of Ophthalmolog}^ , Dr Bailliart, president of the International Asso- 
ciation for the Prevention of Blindness, Dr Lavery, Eire, and Dr 
Churchill, secretary adjoint of the International Association for the 
Pievention of Blindness The accounts were scrutinized and passed as 
correct, and it was decided to hold the next general assembly of dele- 
gates -and members and the scientific meeting m London m 1950 

The quarterly journal. Revue Internationale du tiachome, which is 
published m French and m English, is the official organ of the organi- 
zation Publication ceased during the war, but it is hoped that it will 
be lesumed shoitly Articles by members of the organization may be 
sent to Dr Jean Sedan, 94 rue Sylvabelle, Marseille, France, secretary 
general of La Ligiie contie le tiachome, editor of Revue Internationale 
“11 tiachome 

Membership in the International Organization Against Trachoma 
IS by an annual subscription of 25s sterling, this inaj be paid to the 
Recount of the organization at the National Provincial Bank, 23 Wigmore 
street, London, W 1 Largei donations from ophthalmologic societies 
^re invited for the puipose of meeting the general expenses of the 

organization 

If circumstances permit, Revue mternatwnalc du tiachome vill be 
posted to members as published 
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Fuither information ma}' be obtained from the president, A F 
MacCallan, Westminstei Hospital Medical School, 17 Horseferry Road, 
London, S W 1, or fiom the secretary-general, F Wibaut, P C Hooft- 
straat 145, Amsteidam, Netherlands 

UNIVERSITY NEWS 

Refresher Course in Ophthalmology and Otolaryngology, Uni- 
versity of Toronto — ^The University of Toronto Faculty of Medicine 
announces a refreshei couise m the combined subjects of practical oph- 
thalmology and otolaryngology from Jamiaiy 26 to 31, 1948 The course 
will be so arranged that the operative procedures and bedside confer- 
ences of the one specialty will be held m the morning and the didactic 
conferences or lectuies m the afternoons The reverse of this procedure 
111 the other specialty will make it possible for each applicant to pick 
whatever subjects may he of interest to him A full program will he 
published later and mil also he available on application to the Medical 
Office, Univeisity of Toronto The fee for the course is SSO The 
course will be given foi a minimum of ten students and a maximum 
of twenty students 

Midwmter Seminar m Otolaryngology and Ophthalmology — In 
1948 the University of Floiida Midwinter Seminar m Otolaryngology 
and Ophthalmology will he held at the Flamingo Hotel, Miami Beach, 
beginning on Januaiy 12 and continuing tliiough January 17 The 
lectures in otolaiyngology w'lll be presented on January 12, 13 and 14 
and those in ophthalmology on January 15. 16 and 17 The registration 
fee IS S25 »■ 

The distinguished lectureis for the courses in otolaryngology include 
Dr Lawrence R Bgies, Minneapolis, Dr Louis H Clerf, Philadel- 
phia, Dr Kenneth M Day, Pittsburgh, Dr Thomas C Gallow'ay, 
Chicago, Di James H Maxw'ell, Ann Arbor, Mich , Dr Arthur W 
Proetz, St Louis, and Dr Hari)’’ P Schenck, Philadelphia Among 
the outstanding ophthalmologists wdio wnll lecture are Dr S Judd Beach, 
Portland, Me, Dr William L Benedict, Rochester, Minn , Dr Daniel 
B Kirby, New York, Di Peter C Kionfeld, Chicago, and Dr Dohr- 
mann K Pischel, San Francisco 

The Midwinter Seminar follow^s immediately the Pan-American Con- 
gress of Ophthalmology, which will be held m Habana, Cuba, Jan 5 to 
10, 1948 The dates chosen for the twm meetings make possible a 
delightful opportunity to attend both and at the same time to enjoy a 
winter vacation amid unsurpassed resoit attractions 

The Umversity of Flonda Midwinter Seminar in Otolaryngology 
and Ophthalmology — The seminar in 1948 will be held at Miami Beach, 
Fla The courses in ophthalmology will be given on January 15, 16 
and 17 The lectureis wall be Dr S Judd Beach, Poitland, Me , Dr 
William L Benedict, Rochester, Minn , Dr Daniel B Kirby, New 
York, Dr Peter C Kronfeld, Chicago, and Dr Dohrmann K Pischel, 
San Francisco 

Application should be made to Di Walter T Hotchkiss, Miami 
Peach, Fla 
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SOCIETY NEWS 

The Reseaich Study Club of Los Angeles announces its seventeenth 
annual midwinter postgraduate clinical convention in ophthalmology and 
otolaryngology on January 19 to 30, 1948 

January 19 to January 24 will be given over to the section on 
ophthalmology The piincipal speakers will be Dr Francis Heed Adler 
and Di Harold Glendon Scheie, who will speak on the University of 
Pennsylvania’s “school of thought” m ophthalmology , Dr Phillips 
Thygeson, of San Jose, Calif , and Dr Meyer Wiener, Coronado, Calif 

It IS well to write for an early reservation to Mr H M Nickerson, 
manager of the Elks Qub, Parlcview at Sixth Street, Los Angeles 5 
In order to shorten the time of registration, it is suggested that the fee 
foi the clinical courses, $75, be sent m advance to Pierre Viole, M D , 
treasurei, 1930 Wilshire Boulevard, Los Angeles 5 

Conference of the National Society for the Prevention of Blind- 
ness, Inc. — The National Society for the Prevention of Blindness, Inc , 
announces that it will hold a three day confeience April 5, 6 and 7, 1948, 
at the Hotel Radisson, Minneapolis This conference will be of interest 
to persons who are directly or indirectly concerned with ocular health 
and safety Details concerning the program may be obtained by writing 
diiectly to the Society, 1790 Broadway, New York 19 

PERSONAL NEWS 

Dr. Culler Appointed Chairman of Department of Ophthalmology, 
Ohio State University School of Medicine — Dr Arthur M Culler, a 
member since January 1946 of the Staff of the department of ophthal- 
mology of Ohio State University College of Medicine, Columbus, Ohio, 
has been elected chairman of the department, to succeed the late Dr 
Albert D Frost Dr Claude S Perry has been acting chairman and 
will now continue as associate professoi 

Dr Culler received his degree of Doctoi of Medicine at the Uni- 
versity of Michigan Medical School in 1926, from 1928 to 1930 he 
served as instructor in ophthalmolog}^ at the University of Michigan and 
also held the John E Weeks scholarship in ophthalmology during that 
period Duiing Woild War II he served in the South Pacific as a 
captain in the naval reseive 

Dr. Daniel B Kirby Completes Lecture Tour in South America — 
Dr Daniel B Kiiby, of New York, has recently returned from a good 
vill lecture and conference tour of South America, under the auspices 
of the Pan-American Association of Ophthalmolog} He visited Rio 
de Janeiro and Sao Paulo, Brazil , Montevideo, Uruguay , Buenos Aires, 
Rosario and Coidoba, Aigentina, Santiago, Chile, and Lima, Peru In 
^ill countries. Dr Kirby found the oculists receptn e and cordial Many 
plan to attend the thud Pan-American Congress of Ophthalmolog}' in 
Cuba, January 4-10 1948 and to \isit the United States directh before 
or after the congress 


Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Anatomy and Embryology 

Problem or ihe Insertion oi hie Oblique Mlsclis Around the 
Macula E P Fortin, Arch de oftal de Buenos An es 20* 295 
(July-Aug) 1945 

Fortin suggests that the special anatomic and histologic architecture 
of the superior and infeiior oblique muscles may have some bearing on 
a speciah7ed function of the movements of the eyes, particularly m 
fixation He sti esses the fact that the insertion of these muscles in the 
scleia around the region of the macula is not well demonstrated by ordi- 
nary dissection Microscopically it may be observed that many fibers 
of the muscle are inserted heyond the limits established by the dissecting 
knife 

He concludes that the oblique muscles encircle the macula and act 
on it The article is illustrated \\ith numeious photomicrographs 

H F Carrasquillo 


Aqueous Humor 

Cholesterol in the Anterior Chamber J M IcAiCA y Dublan, 
Bol Hosp oftal de Nuestra Sra de la Liiz 3 143 (March-Apnl) 
1946 

A case of deposits of ciystals of cholesterol in the anterior chamber 
of the right eye of a woman aged 40 is reported The e}e was blind, 
presumably due to a preexisting mtraorbital inflammatory condition 
One morning, after a cold bath, she had to cook on a wood range and 
received heat in her face In the afternoon, after she had had an attack 
of seveie pain m the eye, her relatives noticed a uhite spot Examina- 
tion revealed degeneration and atrophy of the ins, a posterior synechia 
and a pupillary membrane The lower half of the anterior chamber 
contained a whitish mass, which was formed of small, glistening bodies 
Similar bodies were also seen floating m the aqueous With the slit 
lamp, numerous, typically colored crystals of cholesterol were observed 
forming the mass and floating in the aqueous, simulating a shower of 
diamonds 

According to the author, precipitation of the cholesterol crystals was 
brought about by the abrupt changes in temperature to which the patient’s 
diseased eye was subjected H p Carrasquillo 


Conjunctiva 

Sulphapyridine-Resistant Koch-Weeks [Influenzal] Conjunc- 
tivitis H J Stern, Brit J Ophth 30 722 (Dec ) 1946 

During the past foui yeais Stern has seen a considerable number 
of East African Negroes m military hospitals m the kliddle East The 
result of treatment of conjunctivitis due to Hemophilus influenzae (Koch- 
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Weeks bacillus) with sulfapyndme has been so disappointing in these 
patients that it had to be given up and the old-fashioned use of silver 
nitrate reinstated The failure of sulfapyndme can be explained by the 
existence among these people of a sulfonamide-fast strain of H influ- 
enzae The possibility suggests itself that sulfapyridme-resistant strains 
of H influenzae are harboied by carriers who themselves have only a 
mild chronic cpnjunctivitis but are in a position to infect others with it 

W Zentmayer 

Vernal Conjunctivitis P J Alvarado, Bol d Hosp oftal de 
Ntra Sra delaLuzS: 153 (May-June) 1946 

Alvarado believes that vernal conjunctivitis is a syndrome to be 
" incorporated into the symptomatic picture of the actimc-hypovitammotic 
keratoconjunctivitides Present day knowledge of vitamins reveals that 
two important disturbances originate m hypovitammosis endocrine dis- 
orders and disorders of the liver and skin or allergy From the action 
of ultraviolet radiation, it is evident that physical, climatic and geographic 
causes contribute to modify the ocular symptoms of the hypovitammoses, 
although one cannot state conclusively what effect the endocrine disorders 
and allergies caused by hypovitammoses may or may not have on the 
ocular disturbances ^ ^ Alvaro 


Congenital Anomalies 

Rubella and Congenital Abnormalities Editorial, Brit M J 
2:778 (Nov 23) 1946 

There seems to be little doubt of the association between rubella 
during pregnancy and the subsequent birth of a child with a congenital 
abnormality Two questions still remain How frequently does the 
association exist ^ In what proportion of all children thus defective is 
rubella the caused The authors cite a number of articles, principally 
from the American press, and give the following answer First, rubella 
during the early months of pregnancy has something less than a 10 pei 
cent chance of damaging the fetus, and, second, of all such congenital 
abnormalities m children, 5 to 10 per cent may have then oiigin m 
damage by virus during intrauterine life This suggests a complete 
reexamination of the etiology of congenital defects It is, however, 
abundantly clear that rubella itself does not provide the entire explana- 
tion and that many other extrinsic factors should be included m the 

range of inquiry . t.- 

^ Arnold Knapp 


Cornea and Sclera 

Posterior Ring Abscess or Metastatic Origin in BehcePs Dis- 
ease A Feigenbaum and W Kornblueth, Brit I Ophth 30: 
729 (Dec ) 1946 

A case of posterior ring abscess occurring in a man aged 28 vitli 
Behcet’s disease, a chronic septic condition produced by Stapliylococciis 
auieus in a constitutionally predisposed person, is reported Prior to the 
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development of the corneal complication there had been 
uveitis and letimtis ,, 


piesent recurrent 
ZrNrTMAYrR 


SiMPLinno Trcatmlni or Hi:rpltic ICrRArms with Alcohol 
S Latorri: and G Crpspi, ^tch Soc oftal hispano-am 6 54 
(Sept ) 1946 

The authois tieated a senes ot 19 patients with heipetic keratitis 
w ith methyl alcohol Of these patients, only 1 w'as resistant to the treat- 
ment, and he also proved lesistant to the Grutcr iodine treatment The 
time required foi cure a\eragcd seven days, being in most cases only 
foul oi five da}s 

The technic used w'as as follows After instillation of solutions of 
cocaine h) diochloride and Huoresccin sodium, the application of alcohol 
w as made w ith a small cotton applicator w'et in 90 pei cent alcohol, care 
being taken not to trespass be}ond the areas of the lesions The treat- 
ments weie repeated every thiee dajs until no stain was obtained with 
the fluorescein Usualh one application was sufficient 

H F Carrasqlillo 


Expenmental Pathology 

The Neurocapillar\ Test in Experimental \mridi\ F \'idai 
J L Milbran and J G Badaracco, Arch de oftal de Buenos 
Aiies 21 105 (April-June) 1946 

The action of carbaminoylchohne chloiidc on cats w’lth expenmental 
aniridia and partial iridectomy is studied This drug first rapidly reduces 
the ophthalmotonus m both eyes The reduction is followed by a slow' 
inciease in both eyes, the effect, however, being much less in eyes wdnch 
have been operated on These i educed values are interpretecl as being 
due to the decrease in the dialytic vascular area 

^ bibliography is appended M E Alvaro 

jMale Sex Organs and Intraocular Pressure M Radnot Oph- 
thalmologica 107 282 (May-June) 1944 

Imre contended that some cases of glaucoma seem to be linked wnth 
androgens, wheieas Velhagen asserted that there is no such relation- 
ship and that castration is of no influence on the intraocular pressure 
Radnot believes he has shown that castration produces hypotony in 
rabbits, which lasts for a short tune Strangely, unilateral castration 
caused hypotony in the contralateral eye .Ligation of the duct, which 
leads to atrophy of the testiculai tissue, caused contralatei al hypotonj 
immediately, or in some cases pronounced vaiiations in piessure, fol- 
low'ed by hypotony Irradiation of the testis also pioduced contralateral 
hypotony Castration changes the relation of the intiaoculai pressure 
to injections of anterior pituitary (The expenmental data are not at 
all convincing [ Review ei] ) F H Adler 
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General 

Present Day Plastic Contact Lenses E Amoretti, Ophth ibero 

, am 7: 287 (Oct -Nov -Dec ) 1946 

• 

Amoretti considers three outstanding events in the development of 
plastic contact lenses the obtaining of correct impressions of the human 
eye with the use of “negocoll” (an elastic hydrocolloid) , by Dallos , 
the employing of plastic material instead of optical glass, by Obrig, and 
the substitution of “moldite” (a derivative of alginic acid) for “negocoll,” 
by Obiig 

After commenting biiefly on some of the papers jiresented at the 
first voild conference on contact lenses, held in Chicago on Oct 13 
1944, the author diaws the following conclusions 1 The use of contact 
lenses is the best method for the exact correction of most eirois of 
ref 1 action 2 The widespread requiiement foi contact lenses can best 
be met at present by the molded plastic contact lens 3 The success- 
ful use of contact lenses depends largely on obtaining perfect impressions 
4 The Anderson shell, used with the coriect technic, provides the best 
impressions obtainable up to the piesent 5 When one is considering 
the technic of fitting, a matter of fundamental importance should be borne 
in mind, namely, that excessively tight areas cause loose areas, wdnch 
IS fiequently productive of a corneal touch 6 Spherical and tone 
plastic contact lenses can be used with indisputable success m certain 
cases 7 When these two types of lenses are used successfully, it is 
not only the structure of the eye but also the fact that the lenses aie 
of plastic material that makes the necessary fitting possible 8 In 
spite of the progress made, the important problem of appi opnate 
oculai solutions has not yet been solved in an entirely satisfactory 
mannei 9 Obrig’s secret method for coirectmg induced astigmatism 
should be divulged 10 The ophthalmologist should fit contact lenses 
to patients with keratoconus jq p Carrasqlillo 


General Diseases 

Retinal Hemorrhages Associated with Senile Purpurv and 
Glaucoma Without Hypertension E Redslob and A Bron- 
NER, Ann d’ocul 179’ 63 (Feb) 1946 

The authors point out that the retinal complications of puipura are 
extremely laie, especially if one excludes scurv} and the purpura secon- 
daiy to infection When hemorrhage does occur, it is usuall} orbital 
or subconjunctival ecchymosis Bateman, in 1835 described fi^e forms 
of purpura, of wfiiich one was senile purpura He stated that this dis- 
ease was limited to older w^onien Dusky, irregular spots are to be 
seen on the dorsal surface of the forearm The}' last for ten to twel\e 
days and disappear After this early description, Unna in 1896 and 
Ransini, m 1^6 published reports on this condition Pansini added 
to the original description the obseivation that the disease did not occur 
unless there w'as evidence of senile atroph} of the skin The changes 
ui the skin were the first s}mptom, the hemorrhages followed The 
general physical condition of the patient was unaltered and except for 
the condition of their skin the} were m good health 
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The authois wish to point out that this condition may not be limited 
to the skin and that hemorrhages may occur m other tissues 

The authors report in detail the case of a woman aged 74 When 
first seen, the patient had bilateral immature cataracts, as well as glau- 
comatous cupping of both nerve heads The intraocular tension was 
subnormal Cataract extraction w'as performed on the right eye and 
w^as complicated by a hemorrhage into the anterior chamber on the 
second postoperative day Approximately tw'o years later she w'as read- 
mitted to the hospital, and it w^as on this admission that the purpura w'as 
noted On this admission retinal hemorrhages were noted in the right 
eye The intraocular tension w'as 15 mg of mercur}’^ The patient was 
thoioughly studied, and the only positive finding was increased capillary 
fiagiht}' in the tourniquet test After treatment with ascorbic acid foi 
several daj's, the intiacapsular extraction of the left eye w^as performed 
On the second postoperative daj' a severe antei lor and postei lor hemor- 
rhage occurred This giadually cleared and the nerve head show'ed the 
typical glaucomatous cupping as noted in the opjiosite eye 

The authors believe tliat their patient had senile purpura, as desciibed 
by Bateman In addition, she had retinal hemorrhages and glaucomatous 
cupping of the nerve heads wuthout increased intiaocular pressure They 
ascribe the retinal hemorrhages to transient increases in arteiial pressure 
The capillaries are fragile, and the loss of elasticity decreases their ability 
to wuthstand changes in arterial pressure 

From previous studies on glaucoma, they conculde that the atrophy 
and cupping of the neive head aie on a vascular basis In the case 
reported the intraocular tension w'as below' normal The atrophy and 
cupping of the nerve head are therefore probably due to the loss of 
elasticity, as noted in the other structures, as w ell as a diminished blood 
supply, w'hich occurs w'lth hypotension p p McDonald 

Dental Focal Infection J R Sanche2, Bol d Hosp oftal de 
Ntra Sra de la Luz 3*179 (May-June) 1946 

Sanchez reaches the following conclusions Knowledge of the exis- 
tence of chronic dental foci and the lesions w’hich they pioduce is of 
great importance both foi the general practitioner and for the specialist 
Immediate cure of the lesions is not ahvays obtained after elimination 
of the foci, for often these foci are the lesult of a severe toxemia, w'hich 
disappeais slowly When one is faced w'lth an abnormal leukocytic 
formula, w'lthout specific cause, chionic foci should be thought of and 
roentgenograms taken of all the teeth Greatei collaboiation of general 
practitioner, specialist and dentist is indispensable, as the modern surgeon 
dentist working in cooperation with the physician should play his part 
in preventing and curing seiious diseases 

A bibliography is appended p Alvaro 

Glaucoma 

Treatment of Glaucoma with Nonperforating Cyclodiathermy 
L Weekers and R Weekers, Bull Belgian Soc Ophth , 1945, 
no 81, p 50 

The anesthesia is accomplished by the instillation of cocaine and 
epinephrine, with the retrobulbar injection of 1 cc of a 4 per cent solu- 
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tion of procaine hydrochloride (scurocaiiie) In order to make the 
operation entirely painless, 1 cc of 40 per cent alcohol is injected five 
minutes after injection of the procaine The electrode is a small cylinder, 

0 75 mm m diameter and 1 mm in height The lids ate separated with 
the usual hd elevator The electrode is applied directly to the eyeball 
without dissection of the conjunctiva, with enough pressure to maintain 
contact The electrode is placed 7 mm from the limbus This is an 
important point Eight applications aie made, and they are placed at 
regular intervals between the tendons of the rectus muscles , each appli- 
cation IS made for fifteen seconds After the electrode has been with- 
drawn, there is a depression at the point of application The bulbar 
conjunctiva is perforated, and the hole is somewhat larger than the 
diameter of the electrode Around the margin there is a white halo 
from the coagulation and the ischemia of the surrounding conjunctiva 
At the depth of the depression one sees the normal sclera In order 
to avoid drying of the cornea, it is well to divide the operation into two 
or three stages and between each step to lemove the speculum The 
after-treatment is simple, and a dressing is not necessary Atropine, 

1 per cent, is instilled three times a day for three days during the phase 
of hypotony and as a preventive of posterior adhesions 

The authors conclude as follows 


1 Diathermization of the ciliary body has a definite hypotensive 
effect, which can be employed m the treatment of glaucoma This effect 
IS due principally to vasodilatation of the uveal vessels, which influences 
the circulation of the aqueous and aids m its absoiption There is m 
addition a certain amount of atrophy of the ciliary body, which will lead 
to continued reduction m the formation of aqueous humor and a deciease 
m the ocular tension 


2 The operative technic pioduces diathermization of the ciliary body 
without perforating the sclera A point 7 mm from the limbus is m 
the region of the ora serrata, which is a zone without danger to the 
ciliary body Histologic examination has shown that the vascular condition 
produced by the diathermic action extends backward to the retina, while 
little action is exerted on the ciliary body, its piocesses and the ins 
Every part of the ciliary body is involved, even when a very narrow 
electrode is apphdd to the posterior limit of the ciliary body With 
application of the electrode nearer the limbus the hj^potensive effect is 
greater, but is likely to cause iritis and cataract 

3 With chronic or subacute glaucoma it is possible to reduce the 
ocular tension to within the physiologic level at one sitting This i educ- 
tion IS not generally as low as that obtained m the operation vith 
entanglement of the ms If necessar} , m order to increase the h} po- 
tensne effect, the nonperforating C 3 '^cIodiathermy may be repeated after 
a definite interval If the choice is possible, the operation \\ ith entangle- 
ment of the ins is preferable to C 3 Hodiatliermy The latter, howeier, 
IS of great value when other operations ha\ e proved inadequate 

4 At the present time diatherm 3 '- is not adaptable to treatment for 
acute glaucoma 


5 With secondar 3 ' glaucoma the h 3 "poteiisive effect of C 3 clodiathenm 
'Mil be less constant than with chronic glaucoma The result depends 
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on the condition \\hich pioduces the hypei tension This procedure is 
especially useful when the hypertension occuis in a condition which is 
of itself capable of improvement, such as tuberculous uveitis The non- 
perfoiating cyclodiathei mj for such conditions permits the coirection 
of the transitory hypertensive stage 

6 With painful absolute glaucoma nonperforatmg cyclodiatherni) 
may leplace the necessity of enucleation 

7 With infantile glaucoma the lesults ot nonperforating cyclodia- 
theimy are less favorable than those obtained with the operation with 
entanglement of the ins Diathermy, nevertheless, is a useful treatment 
wdien the lattei operation lias shown itself to he inadequate 

8 Nonperforatmg C 3 'clodiathermy, if it is coi rectly' executed, has a 
remarkable anodyne action, much gi eater tiian the perfoiating cyclo- 
diathermy of Vogt 


9 The technic may still be impiovcd on It is dcsnablc to continue 
leseaich on the means by which the tension of the glaucomatous eje 


ma}' be reduced without injury to the c^'cball 


\rnold Knapp 


Physiologic Drainage or the Intraocular Fluids Reestablished 
BY Hemicyclodialysis a Torres Estrada, Bol d Hosp oftal 
de Nuestra Sia de la Lu7 3* 121 (Maich-April) 1946 

The author establishes the existence of two fundamental stages in 
glaucoma, the one functional and the other degenerative The func- 
tional stage IS determined by hyperemic phenomena in the external and 
internal membranes of the eye The degenerative period is ushered in 
by the beginning formation of the glaucomatous excavation of the papilla 

Tories Estrada is a fervent advocate of hemicyclodialysis foi glau- 
coma The procedure is a classic cyclodialysis which is extended half 
around the limbus He has replaced the fisluhzing opeiations with this 
type of intervention According to him, the failures of this operation 
reported by other surgeons are due to the advanced stage of the disease 
in the eye at the time of operation In cases in which the glaucoma has 
progressed to a considerable extent he accompanies the hemicyclodialysis 
with iridectomy 

The generally accepted theory' of the modus operandi of cjTlodialysis 
is that It establishes drainage of the aqueous humor into the supra- 
choioidal space Against the piocedure it is claimed that the passage 
opened by the opeiation is closed promptlj' bj^ cicatrization and the drain- 
age is thus of short duration Toires Estiada’s idea, wdiich he has pioved 
recently by histopathologic examination of the eyes of cadaveis in which 
the operation had been performed and wdiich w^eie not m an advanced 
stage of glaucoma, is that with this operation the intraocular fluids are 
drained into the canal of Schlemm. as normally occuis The dismsertion 
of the fibers of the ciliary muscle from the inner wall of the canal of 
Schlemm, wdiich is foimed chiefly by these fibers, and the opening of the 
meshes of the pectinate ligament b 3 >- the opei ation reestablish the physio- 
logic drainage of the intraoculai fluids p Carrasquillo 
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Injuries 

Traumatic Myopia and Hypertonia Roger W eekers, Ann d ocul 
178:236 (June) 1945 

The authoi presents the case of an 11 year old boy who was hit in 
the left eye The patient was seen the day after the accident There 
were hematoma of the lids, subconjunctival hemorrhage and edema of 
the retina with some fine hemorrhages The anterior chamber of the 
injured oyt was slightly shallower than that of the right eye The lens 
was giussly normal, and examination with the slit lamp did not reveal 
any change Vision m the left eye was improved to normal with a — 3 50 
D sphere The intraocular tension was very low on palpation The 
patient was placed under tieatment with atropme In approximately 
one month vision was normal with a -J* 1 00 D sphere The eye was 
injured again at this time Vision and tension gradually returned to 
noimal over a period of about six weeks 

The author does not believe that the myopia was caused by spasm 
of the accommodation, change m refractive index of the mtiaocular 
fluids 01 anterior displacement of the lens He attributes the myopia to 
a relaxation of the zonule brought about by hyperemia and edema of the 
ciliary body and the hypertonia to an increased absorption of the aqueous 

P R McDonald 

Review of Contributions or World War II to Ophthalmology 
Richard J Hessberg, Ophthalmologica 112.292 (Oct -Nov) 
1946 

The authoi reviews more than two hundred papeis from the ophthal- 
mic literature from 1939 to 1945 and gives the following summary 
1 Most of the perforating ocular injuries resulted from mines and other 
explosives 2 All injuries of the eye should be sent to the ophthalmologic 
departments as quickly as possible At the first aid station only clean- 
ing and dressing should be done 3 The direct suture of corneal v ounds 
IS the method of choice Widely gaping perforations need conjunctival 
flaps 4 The multitude of foreign bodies and the majority of small non- 
magnetic fragments make the postenoi route the method of choice foi 
the extraction of intraoculai foreign bodies 5 Early enucleation of 
a blind eye is pieferable to evisceration, which should only be done in 
case of ti ue panophthalmitis 6 Blast causes severe damage to the eyes 
It may mean complete loss 7 In injuiies to the orbit only careful 
examination of its contents and roentgenogi ams will show the extent 
of the injuiy For propei tieatment medical teamwork is important 

F H Adler 


Neurology 

Significance or Corne\l and Ph \r\nge \l Reflexes in Xeurolog\ 
^ND Psychiatry j\I Ostow and M Ostow' Arch Neurol 
Psychiat 55:320 (April) 1946 

In this paper, the distribution of \anations in corneal and pbarMigeal 
reflexes and their lelations to other physical and mental ‘;ign< are repre- 
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sented The authors included in the study 141 patients 58 young 
men in various stages of acute psychoses and 83 maladjusted persons 
with a mental state just vithin the limits of psychiatric normalcv The 
results of their study indicate that any patient who exhibits absence 
of corneal reflexes in the presence of an active pharj ngeal reflex should 
be strongly suspected of having organic disease of the brain 

S R Irvine 

The Nerve-Fibre Bundle Defect H M Traquair, Ir Ophth 
Soc U Kingdom 64’ 3, 1944 

This paper was presented as the presidential address before the 
annual congress of the ophthalmological Society of the United Kingdom 
in 1944 The important anatomic points concerned were brief!) 
review'ed The term “ner\e fiber bundle” in connection with the field 
defects described lefers to any small group of fibers which he together 
as they enter the papilla, although there is no anatomic segregation into 
such gioups 111 the retina Traquair summarizes these field defects as 
follow s 

The nerve fiber bundle defect is a common type of field change 
associated with lesions of the visual patlnva) between the retina and 
the chiasm It would probably be more frequentl) found with condi- 
tions with which it seems to be uncommon if it were more carefully 
looked for It shows that fibers wdneh he close together in the retina 
remain close together at least as far as the chiasm Such defects are 
produced in connection uith pressure injury and inflammation, and 
possibly w'lth vascular obstruction No satisfactory explanation of their 
production m cases of glaucoma has yet been suggested The presence 
of this type of defect in association with several pathologic conditions 
suggests that there must be a common causal factor This suggestion 
IS supported by the obsen^ation that the typical field defects of chiasmal 
lesions also show common features with different causes The common 
factor IS probably anatomic and concerned wuth the finer ariangement 
of the nutritive vascular supply to the fibers It may be surmised that 
this principle holds good throughout the visual pathway 

The relative absence of straight neiwe fiber bundle defects in the 
temporal fields is noticeable at every level from the retina to the chiasm 
except m cases m wdiich the position of the lesion is fortuitous, as in 
those of juxtapapillary choroiditis or injury The fact that such defects 
are less noticeable by the patient does not satisfactorily account for 
this peculiarity In cases of vascular obstruction, and also of retinal 
angiopathy, the vessels which surround the macular area are frequently 
affected, those on the nasal side are rarely involved Is it possible 
that some condition of the vessels is the factor wdiich links together 
all these conditions, including glaucoma and lesions of the optic nerve 
and chiasm'? The absence of nerve fiber bundle defects wuth the toxic 
amblyopias supports the view^ that the field changes in some of these 
conditions at any rate, depend primarily on damage to the retinal cells 
rather than to the fibers Zentmayer 
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Ocular Neurocirculatory Asthenia Report or a Case A Gram- 
MATico. Arch oftal de Buenos Aires 21: 97 (Apnl-June) 1946 

The author states that in many patients subjective symptoms are 
often improved after correction of refractive errors, others require m 
addition the removal of foci of infection Even with this treatment some 
patients do not improve in spite of clinical attention and serologic tests 
Many of these patients have ocular neurocii culator}'^ asthenia, demon- 
strated by changes in the aiteriovenous relation, narroved visual fields, 
decreased ophthalmotonus, intolerance for the paras} mpathomimetic 
drugs and a hematic and somatic syndrome Great improvement was 
obtained vith instillations of a 5 per cent solution of sulfate of 1-phenyl- 
2-methylamine-propanol-l (ephedrine sulfate), an acid diet and thjToid 
opotherapy A control is kept by watching the visual fields, v Inch show 
a surprising improvement The ophthalmotonus remains unchanged 

A bibliography is appended ^ Alvaro 


Ocular Muscles 

Heterophoria — Diagnosis and Treatment Edward Hartmann, 
Ann d’ocul 179:71 (Feb) 1946 

The author vas greatly impressed during his stay m the Umted 
States with the s)^stematic wa}^ in which American ophthalmologists 
measured the ocular muscle balance The purpose of this paper is to 
familiarize the French ophthalmologists with a simple routine to be 
followed and with how heterophoria should be treated 

The Maddox rod and screen and parallax tests are fully described, 
as well as the way in which the results should be tabulated The author 
then describes the measurement of prism convergence and divergence 
The results of the examination and the patients’ symptoms are then 
evaluated The routine use of prisms for the correction of heterophoria 
IS deprecated The author feels that some attempt at treatment — con- 
vergence exercises, use of loose prisms or orthoptic training — should be 
tried, especially in cases of the lateral phorias, before prisms are' pre- 
scribed 

In cases of the hyperphorias exercises are of little benefit — ^liere the 
prisms are usually prescribed to correct one half to two thirds of the 
vertical imbalance 

In selected cases surgical intervention may have to be considered 

' P R McDonald 

Glaucomatous Iridoplegia and the Miosis or the Argyll Robert- 
son Syndrome F Vidal and M Brodsky, Arch de oftal de 
Buenos Aires 21: 123 (April-June) 1946 

The authors believe that the local metabolic alterations of the smooth 
cells of the ms can produce distinct alterations in the pupillar}' diameter, 
according to the cells attacked — miosis in the Arg 3 dl Robertson syndrome 
and mydriasis in acute glaucoma A bibliography is included 

M E Alvaro 
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' Orbit, Eyeball and Accessory Sinuses 

An Unusual Case or In TRA-OcbLAR HcMORRir AGE D W McLean, 
Brit J Ophth 30-758 (Dec) 1946 

A ^^ol■nan aged 43 had had blurring of vision in the left eye since the 
preyious evening The pupil i\as half filled ^\lth a bead of red blood 
about 3 min in diameter Dilation of the pupil showed a strand of 
pupillary membrane sti etching roughly hori/ontally across the pupil 
The hemorrhage proceeded from this strand, close to the temporal margin 
of the pupil, and extended forward in front of the maigin There was 
no history of trauma, but, as the patient had been playing w ith a boister- 
ous child immediately before the onset, the occurrence of a minor injury 
seemed hkely Zentmam:r 

Refraction and Accommodation 

Frequenc\ or Errors or RnrRAcriON A J Gon7ale7, Arch 
chilenos de oftal 2 19 (Nov -Dec) 1945 

The national statistics show' that hyperopia is the most common error 
of refraction noted among the school children of Chile The average 
percentage is 52 27 The hei editary factor is believed to be of impor- 
tance from an etiologic viewpoint The frequency of hyperopia is due 
to the high percentage of degrees undei 3 D Myopia occurs m 2946 
per cent It is interesting to study the hereditary, constitutional and 
hormone deficiency factors in the young myopic patients, for these seem 
to be of greater importance than the mechanical causes (such as reading 
small print and incorrect body position), although the latter are, of 
course, of relative value 

A bibliography is appended £ Aiaaro 


Retina and Optic Nerve 

A Macular Lesion or Undetermined Origin Report Or Fivr 
Cases Pierre Hali?r6n and Alexandre Rozan, Ann d’ocul 
179 131 (March) 1946 

The authors lepoit 5 cases of an interesting macular lesion noted 
in leturnmg prisoneis of war The cases w'ere all observed in the 
lattei pait of 1945 In each case the lesion w'as limited to the macula, 
the peiiphery of the fundus and the retinal vessels w-ere w'lthm normal 
limits The lesion was characterized bj disappearance of the foveal 
lefiex and an increase in redness of the maculai region In 1 case 
the lesion appeared somew'hat like a “hole in the macula,” but no dif- 
feience in level was noted betw'een the fovea and the surrounding 
retina In another case faint lines thiough the macula gave it a 
w'nnkled appearance Around the macula in an area about the size 
of the nerve head the retina was slate gray There was no evidence 
of any elevation, and at no time were any hemorrhages, exudates oi 
edema noted Visual acuity was reduced to from 1/10 to 6/10 in 
all cases The lesion w'as binoculai in 4 of the 5 cases 
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Two of the patients had stiff eied inj tines fiom blasts, wdiile 3 had 
undoubtedly been tindeinouiished The authors think that the lesion 
may be due to a deficienc}'- of some factois essential to health There 
w^as no obvious vitamin deficiency, but all the patients- obseived had 
been prisoneis of wai 

The tieatment employed w^as meicui}'^ and acetylcholine and was 
follow^ed by some impiovement p p McDonald 

Central Serous Retinopathy H Rocha and B Gomes, Brazil 

med 59.21 (Apiil) 1945 

The disease is biiefly desciibed Six excellent case histones aie 
given in detail, and the conclusion is i cached that an alleigic etiologic 
factoi predominates, tisuall}'- tuberculosis The letiiial lesion may be 
slightly decentralized, although this finding is rare The prognosis 
IS generally favorable, cases of secondaiy detachment being rare 
Hypermeti opia is one of the most common symptoms, disappearing with 
regiession of the process Treatment is directed tow^ard the cause — 
tuberculin desensitization, removal of foci of infection, abstention from 
allergic substances and tieatment of syphilis when present 

M E Alvaro 



Society Transactions 

Edithd by Dr W L Bekhdict 


AMERICAN OPHTHALMOLOGICAL SOCIETY. 

Eugene M Bloke, M 0 , President 
Walter S Atkinson, MD, Secretary-Treasurer 
Eighty-First Annual Meeting, Hot Sorings, Va, Noy 12-14, 1945 

Early Ocular Manifestations in the Laurence-Moon-Biedl Syndrome 
Dr Donald J Lyle, Cincinnati 

The Laurence-Moon-Biedl syndrome consists m obesit) hypogem- 
tahsin, mental retardation, polydaclyly and retinal degeneration The 
onset IS m early life, and the disease maj be detected before the school 
age The subjective symptom is loss of central vision, not correctible 
with glasses Three case reports weie presented Other conditions 
which resemble the Laurence-Moon-Biedl s>ndrome and ^^hlch must 
be difterentiated from it, are heredoinaculai degeneration, Leber’s optic 
atroph} (hereditar}'- optic nerv^e atrophy), cereliromacular degeneration 
and retinitis pigmentosa 

DISCUSSION 

Dr Walter I Lillie, Philadelphia Dr Lyle’s differential diag- 
nosis of the Laurence-iMoon-Biedl syndiome is excellent The earl}'’ 
stages of this syndrome often place the ophthalmologist m a peculiar 
position At this time the fundi are normal, but tlie central visual acuity is 
reduced and is not improved by corrective lenses Theie is a central 
scotoma in the field of vision of each eye Young persons with this 
syndrome have increased weight, and the condition is suggestive of a 
pituitary disorder Because the ophthalmologic examination reveals a 
prechiasinal syndrome mIiicIi might be of pituitary origin, roentgeno- 
grams of the sella tuicica are necessarj for proper diagnosis As far 
as I know, however, the roentgenogram in cases of this syndrome reveals 
no pathologic changes in the region of the sella turcica When the 
syndrome is well developed, there are definite pallor of the disk asso- 
ciated wtih loss of central visual acuity and typical findings of retinitis 
pigmentosa There is then no difficulty in differentiating the condition 
from the ordinary chiasmal syndrome The ophthalmologist should be 
aleit to the probability of bilateral chronic retrobulbar neuntis as the 
early stage of the Laurence-Moon-Biedl syndrome 

Dust-Borne Infection in Ophthalmic Operations Dr M Hayward 
Post Jr , St Louis 

Infections may take place m ophthalmic surgical procedures thiougb 
any of the following sources (1) contamination residual in the con- 
junctiva, the glands of the lids, the lacrimal apparatus and the skin, 
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(2) the hands and gloves of the surgeon, assistant and nurses, (3) 
droplet infection through the masks of the participants, and (4) dust- 
borne organisms A series of experiments designed to study the 
dust-borne infections indicated that dust-home organisms play a large 
part in the contamination of water bath, towels and instruments The 
predominating organism in all growth-yielding cultures was the Bacillus 
subtihs 

Although air conditioning either by steiile lamps or by tnethylene 
glycol vapor is effective m reducing the number of air-borne organisms, 
it is quite impractical m most hospitals The following simple pro- 
cedures aie of value m combating infections from dust-borne organisms 

1 Covers should be kept on all solutions, towels, instruments, and 
the like, as much as possible 

2 An aqueous solution of benzol konium chloride (“zephiran chlo- 
iide”), or similar detergent, is substituted foi the water bath 

3 All instruments that aie actually to enter the eyeball are dipped 
in a suitable sterilizing solution, or boiling water, for at least two and 
one-half seconds immediately before use 

4 Some method for air sterilization in the operating room is installed 
as soon as practicable 

5 All blankets and sheets are treated with a dust-laying oil (Har- 
wood, F C, and others Brit M J 1: 615 ['May 6] 1944) 

6 The floor of the operating room is treated with some type of 
dust-allaying prepai ation 

DISCUSSION 

Dr William M James, St Louis Since Dr Post has been 
inteiested for many years m sterilization of the sharp instruments used 
in ophthalmic surgery, it is fitting that he should call attention to the 
dust-borne infections and, at the same time, suggest methods of their 
control The results of cultures of material taken by Dr Post and his 
assistants from surgical instiuments indicate that the instruments were 
being contaminated m the uncoveied water bath When they dipped 
the instruments either in boiling water or in benzol konium chloride, 
1 3,000, the percentage of culture-yielding growths was reduced con- 
siderably Dr Post has told me that some rusting of the instruments 
has followed the use of benzol konium “zephiran” chloride in the water 
bath The Alba Company states that this factor may be controlled by 
wsing a 0 5 per cent solution of sodium nitrite m the solution of benzol 
konium chloride 

Dr William H Crisp, Denver Eveiy thing which one can do 
to improve the sterilization of instruments is not only justified but 
demanded I wonder, however, whether one does not underestimate the 
capacity of nature I have never seen anything to lead me to believe 
that I picked up an infection from the air of a well conducted operating 
room Throughout most of my professional career, any sterilization 
of insti uments has been done b}"- simple immersion, not in actively boiling 
water but in water which has been boiling before I used it For 
stei ilization of my knife, I simply hold it for sixteen to twenty seconds 
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in the watei under which the gas has just been turned off, so that tlie 
water is at boiling temperature but not actually boiling Most killing 
or cooking pi ocesses ai e accomplished w ell below' the boiling point It is 
my opinion that most imflammatoi} processes w'hich one sees alter 
opeiations on the eye are due to some variation m suigical technic 
rather than to active infection . this 1 believe is especiall} true of the 
slow' inflammatory processes Any foreign material or any trauma will 
favoi bacterial infection I do not believe any ophthalmic suigeon ever 
performs two successive operations in exactly the same way There 
are slight variations in technic Some of these depend on slight varia- 
tions m the anatomic structuie of the individual ej'e, and I beliexe that 
the neatest possible surgical technic with avoidance of undue trauma 
to the tissues, p4ys a much more important part than extreme efforts to 
avoid infection Many years ago, before sterih/ation was gnen as much 
thought as it is today, the older Pagenstecher ahvays passed the cataract 
knife between his lips just before making the incision He said that 
this actually made the knife go thiough more easil}', and he probably 
had no gi eater proportion of cases of infection after his cataiact operations 
than most present day surgeons 1 he point is that under fa\ orable 
conditions the eye is extremely resistant to the threat of intection 
One’s mam salvation lies in the simplest and most straightforward 
possible suigical technic, with pioper respect to the exact anatomic 
structure of the patient’s 'eye I appreciate the fact, howe%er, that 
Dr Post has been doing some excellent scientific work, and I Aery 
much respect w'hat he has done 

Dr Francis Heno Adlcr, Philadelphia I should like to call 
attention to a factor m dust-borne infections A\hich aaiII become of 
increasing importance in opeiating rooms, and that is air conditioning 
In 1937 our new operating room w'as opened My colleagues and I 
had no trouble from infections until the first hot week of the summer, 
Avhen the air conditioning system A\as turned on In that A\eek I had 
2 cases of intraocular infection Cultuies of material from one of the 
eyes showed colonies of B subtilis, and the contamination A\as traced 
to the air in the room, which was heavily laden Avith the hay bacillus 
It Avas discoA'ered that the air Avhich came thiough the system A\as 
passing through a chamber loaded Avith dust and hay bacilli By spray- 
ing the duct through Avhich the air is pumped Avith tnethylene gl} col our 
problem Avas solved, and since then Ave have had no furthei infections 

Dr Arthur M Yudkin, Ncav Haven, Conn From 1939 to 19-15, 
Avhen It Avas most difficult to obtain Avell trained assistance m the 
operating room and the operating teams Aveie overworked, my colleagues 
and I Avere free from postoperative infections It AA'as not unusual for 
an ophthalmic operation to follow an abdominal operation, yet Avith 
ordinary caie no infection of ocular tissue Avas observed It is a miracle 
that more infections are not encountered after operations on the eye, for 
the conjunctiva cannot be sterilized properly and it is extremely difficult 
to free the air of air-borne infection We observe the same opeiating 
room technic as that employed by the general suigeon The noncutting 
instruments, tow'els, gowns, basins, dropper bottles and table coA'ering 
are autoclaved under pressure The medicaments are sterilized by the 
drug department daily The cutting instiuments are placed in Post’s 
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oiignial stenhzing solution for five to ten minutes Post’s recommenda- 
tion of a system of sterilizing lamps to free the air of infective oi ganisms 
is commendable, and I believe that the opeiatmg room of the futuie will 
be an conditioned and constiucted so that the air can be sterilized 

Dr M Hayward Post Jr, St Louis The subject of electiomc 
an filtration is exceedingly interesting, but I have not heard of its use 
in the operating room I agree with Di Crisp, and I realize the truth 
of his comments My expei iinents have demonstrated that the eye has a 
tremendous capacity to fight infection Although my associates and I 
had 77 77 per cent contamination at the close of operation, the hospital 
lecoids m the past have shown lelativel}^ few infections, about 01 per 
cent, with approximate!)'’ 600 mtraoculai operations performed annually 
Howevei, if we can reduce that peicentage to zeio, we are making a 
definite advance I might also cite in this connection our expei lence 
when Colonel Smith demonsti ated his inti acapsulai operation for us 
m 42 cataract exti actions m one afternoon Duimg those opeiations he 
smoked no less than four cigars, there weie vaiious complications, but 
no infections I attribute the lack of infection at the hands of the older 
operatois to the fact that they were caieful not to touch the tips of their 
instruments, and that they used fewei instruments In reply to Dr 
Adler’s comment, I would say that I have read merely an abstiact of 
my paper In the complete paper, an steiihzation with tiiethyleiie 
glycol and ultraviolet radiation is discussed, and ways are suggested m 
which they may be used with safety Much remains to be done on 
that subject before the entire answer is known 

Corneal Section with Long Bevel and Conjunctival Flap for Cataract 
Extraction: Preliminary Report Dr Walter S Atkinson, 
Wateitown, N Y . 

This paper was published m full m a previous issue of the Archives 
(35 335 [April] 1946) 


DISCUSSION 

Dr Derrick T Vail, Cincinnati Although one does not have all 
the reasons for the complication of reopening of the wound after cataract 
extraction, one can be certain that when the wound reopens one of two 
things happens either a hemorrhage into the anterior chamber occuis 
as the lesult of rupture of the newly formed blood vessels, or a prolapse 
of the ins takes place I must confess, however, that I am not entirely 
satisfied There is evidence in the literature, particularly m a recent 
article by E E Neff, pointing to the relatively low incidence of hyphema 
when a preliminary iridectomy is done Perhaps the role of the freshly 
cut vessels of the ms is a greater one than is usually thought On the 
other hand, hyphema is not less frequent after a simple exti action or 
after a small peripheral iridectomy 

What causes the wound to reopen and how to pi event it are still 
unsolved problems It is obvious that pressure from the outside is the 
chief factor in its production There is evidence that an overfilling of the 
anterior chamber takes place on the fourth or fifth day after operation, 
signifying relative glaucoma I am particularly wary m the case in 
which the anterioi chamber is deeper than normal during the first week 
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after operation A slight excess in the intraoculai pressure during this 
critical period of healing or a trivial piessure applied to the eye from 
any source would be enough to ruptuie the fresh wound Further 
careful studies and compaiisons of the various types of corneal and 
corneoscleral-conjunctival incisions ma}'- give moie information It is 
known that there is more vascularization when the sclera, and particu- 
larly the conjunctiva, is involved m the incision Although Dr Atkin- 
son’s tables are significant and valuable, the senes is too small to permit 
conclusions One or two hemorrhages more or less would have altered 
his peicentages impressively When one considers, however, the serious 
complications that arise from delayed wound healing, leakage and col- 
lapse of the anterior chamber, one is impressed with the necessity for 
the use of coi neoscleral sutures It is hoped that Dr Atkinson and 
others wall persist in their precise studies and continue publication of 
their statistics 

Dr John H Dunnington, New York The technic now advo- 
cated by Dr Atkinson is one that should receive serious consideration, 
for early restoration of the antenoi chamber is the greatest preventive 
of futuie trouble Use of the conjunctnal covering for the entire 
incision IS greatly to be desired and its value wadely appreciated, as is 
the necessity of firm closure of the w'ound Corneoscleral sutures are 
generally accepted safeguards, and most surgeons agree wath the author 
that It is safer to place them prior to opening the eyeball If intentional 
beveling of the incision lessens the frequency of a ]eal<y wmund, then 
by all means it should be used In my opinion, further experience wath 
a larger series of cases is necessary for the proper e^aluatlon of this 
t3'pe of incision I should like to ask the authoi wdiether he thinks that 
such a beveled incision increases the amount of astigmatism Attention 
to minutiae combined wath great operative skill is evidenced by the 
excellent results obtained in these series of cases, and I believe these 
factors are much moie important than the beveling of the incision 

Dr Burton Chancc, Philadelphia I suppose the method of 
cataract extraction wall be a subject for discussion as long as humanity 
exists I wish to refer to the method piacticed by the late Dr Edw'ard 
Jackson In the tune that I was assistant at Wills Plospital, I had the 
opportunity of observing the methods of many operators In my last 
weeks Dr Jackson had a “cataract month,” operating ever}’^ da)" He 
used a knife combining the featuies of the tiiangular Beer knife and 
of the Graefe knife with which he incised a lather w'lde bevel — only 
rarely with a conjunctival flap, and nevei w'lth a suture For those 
thirty-one days I had Dr Jackson’s patients under the closest observa- 
tion, and his lesults weie uniformly beyond what others obtained, on 
the aveiage, the patients left the hospital at the end of one w"eek I 
suppose I had the opportunity of seeing every cataract method in vogue 
at that time, so I have spoken m praise of Dr Jackson’s beveled incision 

Dr Harold H Joy, Syracuse, N Y The keratome section is a 
rational proceduie in cataract surgery It results in a more fiimly 
closed wound than that produced by the Gi aefe incision, and an increase 
in length of bevel increases the firmness of closure I agree that a tightly 
closed wound requiies direct coaptation of its margins and that this is 
more often obtained w'lth the ‘McLean suture than with the Stallard 
suture I should like to ask Dr Atkinson for his impression as to the 



SOCIETY TRANSACTIONS 


705 


relative importance of the type of section and of the type of suture in 
preventing the complications of leaking wounds and hemorrhage into 
the anterioi chamber 

Conceding that the incidence of filtration and hyphema is lessened 
by the use of the long bevel section, it is essential to know whether 
It is technically practicable With this procedure, the wound is not so 
large as it seems and is complicated by the presence of the corneal shelf 
As Di Atkinson stated, this ledge necessitates tumbling of the lens and 
offers potential difficulty m case of rupture of the capsule I believe 
this point should be emphasized, for, while the incidence of unintentional 
rupture may not be large, it is important to consider any additional risk 
mvolvea in cataract exti action In the presence of a fairly wide ledge, 
jammiilg of the nucleus beneath it might be embarrassing, particularly 
if vitreous appeared Also, it might interfere with an iridectomy and 
favor incarnation of the pillars of the iris I have used Dr Atkinson’s 
technic m 24 cases Thus far no seiious postoperative complication has 
appeared From my limited experience with Dr Atkinson’s technic, it 
is niy impression that it is a feasible and safe procedure for the average 
ophthalmic surgeon 

Dr James W White, New York I observed several of Dr 
Atkinson’s patients last summer in Watertown I saw 1 patient in his 
office who had been operated on some time before, with vision of 20/20 
or better and a round pupil She was a satisfied old lady with a beautiful 
result I later went to the hospital with Dr Atkinson and saw 7 patients 
in the ward, all but 1 of whom weie sitting up, within the week after 
operation, and they all looked very nice, quiet and m no trouble what- 
ever I then went to the hospital operating room and saw Dr Atkinson 
remove a cataract by the method just described I cannot imagine any- 
thing going more smoothly There were no complications , the lens 
was lemoved in capsule 

Dr Alan C Woods, Baltimore I am m full agreement with 
Dr Atkinson’s general observations There are two points which I 
should like to emphasize 1 With the McLean suture it is necessary 
to have the corneal section in the right place, otherwise, one will cut 
the sutures 2 With the McLean suture one can get any degree of 
beveling desired simply b}'' increasing the angle of the Lunsgaard knife 
with which one makes the primary incision at the limbus It has been 
my experience that the large bevel m the center increases the difficulty 
of doing the iridotomy, and there is also the chance of the lens being 
caught on the edge of the bevel as it tumbles I should like to ask 
Di Atkinson whether, m his figures on leaky wounds, he includes the 
frequent loss of the anterior chamber which occurs on removal of 
the suture This is one of the definite drawbacks to use of the McLean 
suture, and m my experience it has a rather high incidence, probably 
2 or 3 per cent of cases It is usually a trivial thing, it coirects itself, 
and the chamber reforms m a day or so 

Dr Lawrence T Post, St Louis Having been troubled consider- 
ably by late hemorrhage and having become convinced that it was 
chiefly due to the breaking of new-formed vessels in the incision from 
the fourth to the tenth day after operation, I changed my technic some- 
what by dissecting down the corneal flap well onto the cornea, so that I 
could see a clear, avascular area of cornea of about 0 5 mm , or perhaps 
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even as much as 1 mm . at the lunbus, and making the section through 
this area Since adopting this proceduie I have found the incidence 
of late hemorrhage to be gradually reduced 

Dr Walter S Atkinson W'atertown. N Y Since submitting 
this paper, I have done 46 more extractions by this method making 
a total of 96 for group 3 (cases in which a conjunctival flap was fiist 
made) The peicentage of shallow' chamheis and small hemorihages 
w'as essentially the same as that for the first 50 cases , so in the 96 cases 
of group 3 theie weic onh 1 case of cmpt> chamber and 1 case of 
hemorrhage large enough to prolong the patient’s staj in the hospital 
Some one called attention to the small percentage of cases in which 
vitreous ji’-esents Unfortunateh m the last 46 cases there was 1 case 
m w'hich vitreous presented making a little o\ ei 1 pei cent foi the series 
With legard to the astigmatism, the accrages foi the three groups do not 
vaiy gieatly 

Dr lov has asked my impression of the rclatue impoitance of the 
section and of the type of sutui e m the ])i e\ ention of leak} w ounds and 
hyphema Both seem to he of considerable importance but a long- 
beveled section in corneal tissue complete!} co\eied with a conjunctiva! 
flap impresses me as of moic importance than the type of suture used 
Intioduction of the sutui e before the section is preferred, pimcipalh 
because it is safe Furthermoie it is desirable to ha\e the inteiwal 
betw'een the section and the e\ti action as short as possible so that the 
pupil will not contiact and make it nccessaiv to do an iridectoni} The 
suture, how'ever, may be intioduced safely just after the keiatome incision 
and before the wound is enlarged w'lth scissois In tins manner secure 
closure w'lth good approximation ma} be obtained 

In regard to Dr Woods’ comment, no indotoim was done in the 
cases m w'hich the corneal ledge covered the ins In group 3 there w'as 
only 1 case in which the chamber was not reformed at the first dressing 
Oftener the chamber became shallow lalei, about the fourth oi the fifth 
day Occasionally a shallow anteiioi chambei was obseived aftei the 
suture W'as removed In the cases of gioup 3 the suture was lemoved 
about the twelfth day If the suture was tight, so that the point of the 
scissors could not easily be introduced under it, a small sharp Bard- 
Parker knife was used In doing it this way, the knot is first pulled 
up a little W'lth forceps so that the cutting edge can be diawn across 
the sutui e just back of the knot The suture is not held with the forceps 
while it IS being cut All have learned how' dangerous this is 

Technical Uses of Air m Ophthalmology Dr Wendell L Hughes, 
Hempstead, N Y, and (by invitation) Dr J Gordon Cole, New' 
York 

This paper, with discussion, w'as published in full m a previous issue 
of the Archives (35* 525 [May] 1946) 

Relationship of Rubella in the Mother to Congenital Cataract in the 
Child Dr Everett L Goar and (by invitation) Dr Charles 
R Potts, Houston, Texas 

Seven cases of congenital cataract were presented, in all of w'hich 
the anomaly was accompanied with other defects, usually a congenital 
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heait lesion poorly developed musculature or retarded metality In 6 
of these cases the cataract was bilateral, in 1, unilateral Six of the 7 
mothers had rubella m the early months of pregnancy One whose 
baby had the syndrome gave no such history 

The cataiacts were typical in that the embryonic nucleus, which 
develops soon after the fibers aie laid down, was affected 

Five of the patients had both eyes operated on, with use of ether 
anesthesia The through and through discission advocated by Ziegler 
vas done Fair lesults were obtained m all cases Secondary glaucoma 
did not occui 

It IS considei ed isei to operate on these infants within the fii st two 
01 three months, befoi e nystagmus begins 

DISCUSSION 

Dr Algernon B Reese, New York Dr Goar and Dr Potts 
present a longer period of observation m these cases than I have encoun- 
tered before They have observed that the cataract is characterized by a 
central, densely opaque disk, surrounded by a more or less transparent 
cortex It has been ni}^ experience that this central disk can, and should, 
be lemoved from within tlie confines of the capsule and allowed to rest 
in toto or fragmented in the anterior chamber at the time of the needling 
operation If the nucleus is extruded like a pea from a pod and rests 
in toto in the anterioi chamber, it will absorb readily If the central disk 
is removed from the capsule, there is little additional soft lens matter 
foi absorption, and a black pupil is achieved in a shorter time than is 
usually the case with other types of congenital cataract 

I agree that the patients stand ether anesthesia well m spite of the 
heait lesion 

It IS possible that the oft'ending disease in these cases is othei than 
rubella which I am told by authoiities is a pleomorphic disease, and a 
rather loose entity 

Dr Frank Payne and I are studying cases of retrolental fibroplasia 
We have been impressed ivith the number of mothers of the patients who 
give a history of bleeding, fever or some other irregularity during 
pregnancy Childien Avhose mothers are thought to have had a sub- 
chnical infection wuth the toxoplasma may have congenital anomalies 
These obseivations may implicate infection in early pregnancy as a most 
important factor in the malformation of the embryo, and thereby open 
a new vista in the field of congenital anomalies 

Dr Frederick C Cordes, San Francisco My colleagues and I 
have seen 10 cases in wdiich rubella was contracted by the mother during 
the first three months of pregnancy and in wdnch the infants had cataract 
formation, as well as other typical changes In this series were 2 cases 
of monoculai cataract m which the retina of the noncataractous eye was 
good and vision was piesent, but ophthalmoscopic examination revealed 
fine particles of pigment clumped and scattered throughout the fundus, 
being most pi ominent in the foveal area The pigment w as in the retina 
The disk w’as pale, but the arteries weie not contracted Except for the 
vessels the picture suggested retinitis pigmentosa 

Also of interest was the case of a girl of 9 }ears whose mother had 
rubella during the second month of pregnancy The mental age of the 
child was 2 yeais At birth she had weighed 4 pounds 11,814 Gm ) 
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and was ill noui ished and difficult to feed Bilatei al cataract as present 
at birth and opeiation was perfoimed at the age of 3 years, ^Mth fair 
visual results From this expeiience it appeals that cases of this con- 
dition have been encountered in the past, hut the etiologic factor had 
not been established, so that the defect was not recognized as an entity 
After therapeutic curettage, an 8 v'cek embryo with .a history of 
luhella during the sixth week of embryonic life A\as obtained The lens 
of the e^'^c shovs definite letaidation This observation indicates that 
changes in the lens do occur at the time of the infection vith rubella 
It has been shown that the filtiable \nuses maj he found in the ammotic 
fluid The absence of protection of the lids and of Dcscemet’s and Bow- 
man’s mcmhianes duiing the first three months of embryonic life maj 
permit toxic agents in the amniotic fluid to act directly on the lens 
The presence of these harriers after the third month ma} explain the 
absence of the changes in the lens wdien iiihclla is contracted diiiing 
the latter part of piegnancy The study, of moie specimens is necessaiy 
before these ohseivations can he evaluated 

Dr Lawrencc T Post, St Loins Dr Goai has cited me as 
having advocated local anesthesia for operation on infants with this 
defect Experience m 2 cases ceitainl) does not permit one to do more 
than suggest In my fiist case I performed the operation with the 
patient under ether anesthesia, the patient died the following dai 
Whethei tjie anesthesia was in ain w ay responsible I do not know , hut, 
ceitainl}, it was an added insult to a suhnoimal child In the next case 
I used instillations of cocaine, as for a needling opeiation in an adult 
The nucleus w'as easily tipped into the anterior chamlier and sliced into 
sections, as described liy Reese 1 his baby is still alive, one year later, 
and has clear, aphakic pupils hut is mentally and ph)sicaUy retaided 
A second point to he considered is w-hether or not cataiact followed 
aibella in mothers pnoi to the epidemic m '\ustralia in 1941-1942 It is 
not unlikel}'^ that this particulai epidemic of i uhella, w4iich latei i cached 
the United States, possihl} from Austiaha was one in which the peculiar 
sequelae of cataract congenital heart lesions and distui bailees of the 
central nervous system weie important featuies, not often present in 
other epidemics If the sjndrome had occuned frequently before, it is 
more than piohahle that it would have been noted 

A practical question is w4iethei aboition should be induced in mothers 
who have rubella in the first tw'o months of pregnancy I believe that 
this should not be advocated by the ophthalmologist, for the followung 
reasons (1) The diagnosis of rubella is not certain, (2) theie have 
been cases m wdnch normal children have been horn in spite of the 
rubella, and this will continue to occui , (3) it is not lare that after an 
induced abortion there will he no subsequent pregnanc}'^, (4) it is ques- 
tionable wdiether there is good ethical background for inducing abortion 
in cases of this sort in which there is only the prospect that the mothei 
may produce an abnormal child, (5) the ophthalmologist w'ould be coun- 
seling the perfoimance of a questionable procedure by some one else, 
that person of necessity having to take the major share of the blame 
if the outcome was not as successful as was hoped 

Dr E C Ellett, Memphis, Tenn (discussion read by Dr R O 
Rychener, Memphis) After the publication of Gregg’s report, the 
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history of the occurience of rubella in the mother m the early months 
of pregnancy was investigated m 10 cases of congenital cataract In 4 
of these cases there was a positive history , in 1 case, a history of measles, 
and in 1 case, a seveie attack of influenza In most cases the children 
were poorly developed , in 3 there was congenital heart disease, and m 1, 
clubfeet In 1 case the patient was an adopted child for whom no history 
was obtainable The anesthesia was without incident m all cases m 
which a general anesthetic was used, and the surgical aspects presented 
nothing different from those in similar cases 

Dr John Green, St Louis I saw a case of this type m consul- 
tation The bab 3 % though not premature, weighed only 3^4 pounds 
(2,087 Gm ) at birth The feature which interested me particularly 
was that this baby had delicate posterior synechias m one eye There 
was no ciliaiy congestion, but, because of the piesence of adhesions, I 
counseled a delay of several months before operation 

At operation my colleague encountered some difficulty on account of 
the extremely small size of the eye and planned to have a very small 
discission knife made for use on the other eye 

Dr T L Terry, Boston A biief summary of the changes in the 
eyes observed at autopsy in an infant who died at 4 months of age, the 
mother having had rubella late in the third month of pregnancy, should 
not detract from the formal repoit that is being prepared The most 
striking changes were in the crystalline lens of each eye These were 
seen only on careful microscopic study with subdued illumination 1 The 
individual lens cells were preserved in the fetal nucleus One could 
make out dimly the nuclei of these cells, although they appeared somewhat 
“ghostlike ” No keratinizing process was present m the center of the 
lens nucleus of either eye 2 Sunounding the nucleus were groups of 
lounded and irregular, basophilic globules, the arrangement and appear- 
ance of which were similar to those seen in lamellar cataracts of tetany 
3 The fetal nucleus in each eye was located far forward, with pi actically 
no cortical material between the nucleus and the anterioi lens capsule 
This abnormal position of the fetal nucleus appears to have resulted 
fiom the inability of the lens fibers, growing after the nuclear and peri- 
nuclear injury, to insinuate themselves in front of the fetal nucleus 
The newly formed fibers tended to be arranged in ii regular layers, and 
even concentric whorls There were also some scattered mild cataractous 
changes in the cortex 

The fetal nucleus measuied 1 5 mm in diameter, which corresponds 
rather closely to the noiinal size of the entire lens at the latter part of 
the third month of embr 5 '-onic life 

It may be chai acteristic in cases of maternal lubella for the lens 
nucleus to become changed in its position within the cr 3 ^stalline lens, as the 
microscopic sections seem to indicate I hav'^e seen 2 other cases in which 
that did occui 

Why the cataract may be unilateral is another unexplained problem 
In the letina of the noncataractous e 3 'e there were pigrnentar 3 ’^ changes 
minute m size and, as Dr Coi des has said, similar in form and distribu- 
tion to those of retinitis pigmentosa, although I do not intend to infer 
that till-, condition is related to retinitis pigmentosa 
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This association shows that "maternal impiession’’ really does exist 
but the condition results from a physical, rathei than a psychologic, 
tiauma The damage begins at the time at which the embryo is most 
susceptible The injury may be derived from the toxins, from the 
increased temperature or from infection wuth the virus itself 

It should be mentioned, also, that one can now indicate to the parents 
of infants wdio have lubella cataract that the ocular disturbance is not 
hei editary 

Dr Wendlll L Hugh ns, Hempstead. N Y I should like to ask 
wdiethei the authors have seen any cases of unilateial congenital cataract 
in the babies of mothers who have had a typical history of rubella at 
the pioper time, that is, at the three month period of gestation 

Dr C a Clapp, Baltimore I should like to ask the authors 
whethei they interrogated the mothers as to the occurrence of other 
types of infection duiing the earlj' months of pregnancy I feel that 
possibly any type of infection or toxemia in the early months of gestation 
mayf cause lenticular changes 

Of the last 6 cases of complete congenital cataract w'hich 1 have seen, 
and m which I have questioned the mothers carefully as to any illness 
during eaily piegnancy, I have found that there was no history of any 
indisposition in 5 but in the sixth scarlet fever occurred during the 
second month of pregnancy In no case could I obtain a history of 
rubella 

Dr Alan C Woods, Baltimore I think tliere is no question as 
to the establishment of this clinical entity It brings up se\ eral interesting 
points, howevei one of which Dr Post has emphasized I have had 3 
piegnant patients sent me wnth the request that I sign a slip stating 
that a therapeutic abortion is justifiable on the grounds that these pros- 
pective mothers had rubella early in pregnancy I was a little suspicious 
that these mothei s might be using their history of rubella as a means of 
getting rid of unw^anted progeny What is known is that a number 
of mothers of babies with the syndrome of cataract, cardiac malformation 
and disturbance of the central nervous system give a history of rubella 
early in piegnancy What is not known is the percentage of mothers 
wdio have had rubella wdio wall pioduce this type of progeny I think 
there is a giave question whether 100 per cent of such mothei s wall 
produce these defective children The question is of such inteiest that 
Di Cormei , head of the Carnegie Institute for Embry olog^ . is con- 
templating a long range and extensive study on monkey's to determine 
the effect on the offspring of rubella early in j^regnancy 

Dr Everett L Goar, Houston, Texas In reply to Dr Post’s 
comment, we aie not advocating therapeutic abortion I believe that 
if we could say positively' that every' mothei who has rubella during 
the first few' months of pregnancy w'ould have a baby' of this sort we 
w'ould be justified m advocating therapeutic abortion, for these infants 
aie the most miseiable I have ever encountered In the light of present 
know'ledge, however, such a stand w'ould put us m a disadvantageous 
position, because we cannot prove it 

I believe that the slides which Dr Cordes and Di Teiry have showm 
demonstrate that this cataract is not a tiuly inflammatory affair This 
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pictuie coincides with the clinical appearance, because these children do 
not have the dense posterior synechias familiar in children who have 
cataiact fiom mtiauteiine inflammation 

Dr Clapp, we mtenogated the mothers as to other forms of infec- 
tion, and we could get no history of maternal infection except foi rubella 
In regard to the question of these cataiacts being unilateral, m 1 of 
the 6 cases it was unilateral Why that should be so when it is undoubt- 
edly a constitutional condition is difficult to say 

The Vossius Ring Major Trygve Gundersen, Medical Coips, Army 
of the United States 

The author reports 19 cases of Vossius iing, all having occurred as 
a result of battle injuiy m young American soldiers In eveiy case 
intraocular hemorrhage was piesent The size of the ring vas prac- 
tically constant, 2 25 to 2 75 mm being the limits of variation m the 
diameter It is concluded that the img does not consist of ms pigment 
left behind on the lens capsule as a result of the injury, but that the 
most tenable explanation for its formation is the deposition of blood 
pigments from the aqueous in characteristic fashion during the inter- 
change of fluids through the anterior lens capsule 

Persistence and Hyperplasia of the Primary Vitreous Dr Algernon 
B Reese. New York, and (by invitation) Dr Frank Payne, 
New York 

This is a report based on 50 cases of peisistence of the primary 
vitieous The authors feel that , the lesion represents the congenital 
remains or persistence of embryonic tissue and, therefore, is not essen- 
tially an acquired one Secondary complications may be hemorrhage, 
cataract, corneal changes, glaucoma and detachment of the retina 
Hemangioma seems to be closely i elated to persistence of the primary 
vitreous, both conditions consisting of congenital lemains of angioblastic 
mesoderm Treatment is not altogether satisfactory 

DISCUSSION 

Prof Ida Mann, Oxford, England These cases are all good 
examples of the general principle of the production of developmental 
anomalies through arrest at a definite stage of intrauterine or extrautenne 
hfe, followed by aberrant growth This aberrant growth ma}'^ lead to 
excess normal tissue or, by atypical differentiation of pluripotential 
cells, to the appearance of tissue abnormal in that situation, e g , cartilage 
and unstriped muscle in the posterior vascular capsule That pre- 
maturity IS often a feature of these cases is not surprising, since the 
interference with development seen m the eye may be part of a geneial 
aberration, manifesting itself both as prematunt} and in various asso- 
ciated malformations The primary cause of the whole clinical picture 
IS likely to be a maternal upset probably nonspecific in nature but specific 
m time That this can happen has been shown by many experimental 
embryologists and is hoy kno^\n to occur in man. e g in cataract due 
to rubella and in the maldeveloped retinas of fetuses i oentgenographed 
”1 utero I suggest to Dr Reese that it vould be more helpful if he 
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would consider classifying his cases not on clinical findings alone but 
on the probable stage in development at which the initial arrest occurred 
Judging the cases from a purely embryologic standpoint, I should say 
Ins type 1 begins earliest, probably at about the 15 mm stage, certainly 
before the end of the organogenetic period His type 3 is also early, 
beginning certainly before the third month, and is allied to congenital 
retinal septum, which can also be explained as a localized linear failure of 
secondary vitreous Type 2 probably begins between the fifth and the 
sixth month, as there seems to be an accompanying arrest of formation 
of the angle of the anterior chamber while tlie cases of type 1 in which 
glaucoma subsequently develops arise possibly only a little later Type 4 
IS obviously 1 elated to an arrest at the very end of fetal life 

This classification could be checked and amplified if accurate data 
could be obtained of the time of the maternal upset, as evidenced by the 
occurience of bleeding and of infections of the respiratory tract noted 
iml4 of the mothers The cases would then probably be seen as a con- 
tinuous series rather than as sharply differentiated types 

Dr F H VcRHonrr, Boston In specimens sent me for examina- 
tion by the Army Medical Museum, I have seen all the conditions 
described by Dr Reese I should like to ask him whether he has ever 
seen hemorrhage extending from the retiolental tissue into the lens, I 
have seen this m at least 1 case 

Dr Henry Haden, Houston, Texas I agree that the term per- 
sistence and hyperplasia of the primary vitreous is appropriate for the 
congenital abnormalities under discussion The primary vitreous is 
composed of mesoderm which flows in between the rim of the optic cup 
and the lens, the mesoderm that accompanies the hyaloid artery as it 
passes through the fetal fissure into the optic cup and ectodermal fibers 
derived from the lens and the inner wall of the cup 

Toward the end of fetal life the mesodermal part of the vitreous 
disappears, and the permanent vitreous is exclusively ectodermal in 
origin In cei tain circumstances, a portion of the mesodermal tissue is 
not absorbed, and a variety of lesions, such as Dr Reese and Dr Payne 
have described, are the lesult The size, position and style of the lesion 
are influenced by the fetal age at which the normal recession of the 
primary vitreous ceased 

Dr T L Terry, Boston That Dr Reese and Dr Payne hold 
certain views m disagieement with mine is encouraging Their belief 
that the abnormal development occurs before birth is the most important 
difference The evidence is based on 1 instance, in which the infant, 
weighing 3 pounds 5 ounces (1,500 Gm ), was observed on the day of 
birth to have the disease process well developed Warkany has proved 
that in the young born of rats in an extreme stage of vitamin A deficiency 
abnormal eyes develop early in gestation I have confirmed his observa- 
tions Chief among these abnormalities' is the growth of mesodermal 
tissue m the meshwoik of the tunica vasculosa lentis, behind the lens 
Although such extreme depletion of vitamin A is not likely in the human 
mother, it could cause such a sequence of events It may account for 
the lesion on which Dr Reese and Dr Payne base their conclusion of 
intrauterine development of the process m their most dramatic case 
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The piocess can, and does, develop during mtiautenne life It has 
been obseived in full term infants at time of birth Although this is 
probably a piocess identical with that seen m the piemature infants, I 
do not yet have proof that the two aie identical I should expect the 
ocular defect to manifest itself at birth, or very soon thereafter, m 
piemature infants neaiing term, whereas in the infants weighing 3 
pounds (1,360 Gm ) oi less it would not appear for weeks, or even 
months 

A routine study of the eyes of premature infants, followed from the 
day of biith to a time when all danger of development of retrolental 
fibroplasia has passed, has shown me that this disease process can, and 
does, become manifest in some premature infants after birth Clififoid 
and I have not been able to deteiniine during their incubation m which 
piematuie infants retrolental fibroplasia will develop, but Clifford has 
shown that in about 12 pei cent it will develop several weeks or months 
after birth 

According to Clifford, the only associated defect is a lack of mental 
development m -some of the infants I have observed angioma m 17 
cases I have not found any statistics showing the frequency of angioma 
111 infants as a whole, although I am told that it is high 

A less important diffei ence m our views is that of terminology The 
disease, I believe, represents a growth of embryonic connective tissue 
m the meshwork of the closed tunica vasculosa lentis, which reopens 
befoie its lumen has become impervious I say “reopen,” for the vessels 
of the tunica vasculosa lentis system had previously been observed when 
the eyes of extremely premature infants were first examined and had 
become invisible when they stopped carrying blood The abnormality 
is not a persistence of the vascular tunic in its embryonic and early fetal 
state in a region where no such solid tissue is ever encountered during 
normal development Thus, I object to the woid “persistence,” which 
the authors suggest I consider primaiy vitreous to be the total mass 
of mesodermal and ectodermal syncytium between the lens and the retina 
up to the 40 mm stage That blood vessels are a pait of it I do not 
agree, although blood vessels for a time pass through it and perhaps 
contribute to its early growth When these vessels disappear, I do not 
visualize the primary vitreous changing over to secondary vitreous, 
rather, it persists throughout life as the less viscous material filling the 
so-called retrolental span and Qoquet’s canal With this view Prof Ida 
Mann told me she was in agreement If it is correct to consider the 
hyaloid artery and tunica vasculosa lentis as an integral part of the 
primary vitreous, then the name “hyperplasia of the primary vitreous” 
loses much of its objection to me Primaiy vitreous reaches its full 
growth at the 40 mm stage If the retrolental fibrous proliferation 
represents a hyperplasia of the primary vitreous, even though it does not 
permeate the vitreous of these small eyes, it represents a very great 
hyperplasia indeed 

Exception might be taken to the length of the name suggested by 
Reese and Payne Of all the terms formerly used, “fibrovascular sheath” 
IS probably the least objectionable, but it does not locate the disease 
process in aity one organ of the bod)’’ or in any position in the eye, as 
does “retrolental fibi oplasia ” 
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Because of the slow mannei in which the lens material is absorbed 
aftei discissions, I have been eradicating the lens by a linear extraction 
associated with an nidectomy above and an iiidotom} below, in an 
attempt to pi event blocking of the pupil I have used this operation 
only when the anterior chamber is absent, lentocoineal sjnechias are 
present and central coineal opacities aie developing Careful suturing 
of the wound permits tlie letention of injected an in an attempt to pre- 
vent lecurrence of the anteiior synechias After the opeiation an 
adequate anterior chambei is usually piesent 

Dr Alglrnon B Rcnsr, New' York We stated that oui classi- 
fication was purely a clinical one and one adopted foi con\enience 
Piofessor Mann’s idea of making the classification include the stage at 
which the maldevelopment m the cmbiyo occurs is well woith w'hile 

Di Verhoeff mentioned the relationship to hemangioma I stated 
that oui conception of a hemangioma is that it represents a congenital 
lest of angioblastic mesodeim which later begins to grow into a neoplasm 
It does not beliave like a tuic neoplasm clinically, liecause angiomas do 
not as a rule have the capacity for unlimited growth ’ We ha\c never 
noted hemorrhage extend fiom the ictrolental tissue into the lens, as 
Dr Verhoeff has 

We believe this lesion to be congenital irrespective of whether it 
occuis 111 premature or in full teim infants The matiix of the lesion 
IS present at birth, with \ arming degrees of hyperplasia subsequenth 
This interpretation is not based solely on 1 case, as Dr Terry stated, 
but depends on several factors I In piemature infants tlie lesion was 
observed at birth m 1 case and at less than 1 w'eck of age in another, 
m full term infants the lesion was noted at biith in 3 cases and at the 
age of less than 1 w'eek m 4 cases The clinical and pathologic features 
appear identical m the two groups 2 The hyaloid artery, if absent at 
birth, never develops later, rathei if it is observed it was necessaiily 
present at birth The hyaloid alter} is always a congenital manifesta- 
tion, and It IS frequently associated with the condition undei discussion 
3 The various tissues seen in these lesions originate from mesodeim, 
mesoderm does not form after birth 

Dr Terry disagrees somewhat w’lth our conception of the primary 
vitieous It seems to me oui views in this legard are those generally 
advanced by embryologists Irrespective of names, there certainly occurs 
m embryonic life an angioblastic mesoderm inside the eye, and normally 
this disappears When it persists and becomes h} perplastic, we believe 
it gives rise to the various lesions described in this general group 

Exposure and Fixation of the Eye in the Early Days of Cataract 
Extraction Dr Burton Chance, Philadelphia 

This paper w'as published in full in a previous issue of the Archives 
(36 484 [Oct ] 1946) 

Ocular Imagery Dr Alfred Cow'an, Philadelphia 

This paper was published in full in a previous issue of the Archives 
(35 42 [Jan ] 1946) 
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DISCUSSION 

Dr F H Verhoeff, Boston Many years ago I published a paper 
entitled “Cause of a Special Form of Monocular Diplopia,” in which 
I explained how monocular diplopia was produced by spherical aberra- 
tion combined -vMth astigmatism I pointed out that there were other 
phenomena due to monochromatic abei rations of the eye Such aberra- 
tions explain hy a given amount of astigmatism does not always reduce 
visual acuity to the same extent An unusual amount of accommodation 
111 senile eyes and of so-called accommodation m cases of aphakia aie 
similarly explained There are many ii regular aberrations to be con- 
sidered, V Inch may lead to serious errors m the determination of regular 
astigmatism 

Dr Walter B Lancaster, Boston Dr Cowan and I agree as 
to fundamental principles , yet we reach different conclusions 

We aie m agreement with respect to Gullstrand’s statements It 
seems to me that Di Cowan’s quotation from Gullstrand and my position 
are fully in agieement The only possible grounds for charging a mis- 
understanding on my part is that I assume that Gullstrand meant what 
he said, possibly with slight exaggeiation for emphasis, while Dr Cowan 
thinks Gullstrand did not really mean what he said However, Dr 
Cowan only makes clearei than evei that Gullstrand, dissatisfied with 
fictions and approximations, discarded the Gauss theorems as a guide to 
image foimation and devised a more accuiate and more useful approach 
As a mattei of fact, I make two reservations and go a little farther 
than Dr Cowan does Several years ago I stated that, in spite of Gull- 
strand’s statement that the conoid of Sturm did not even approximate 
the path of the rays m an astigmatic e}e, it was, in my opinion, only 
111 so far as it did approximate that form that one is able to correct 
astigmatism One is dealing with approximations, and so formulas 
which aie only approximate may be useful m aiding the understanding 
of what IS often made an intricate problem In this reservation about the 
conoid of Sturm Dr Cowan and I are in substantial agreement. 

The second reservation I should make is that the Gauss theorems 
cannot be cast aside, for they have immense historic interest and no 
ophthalmologist can be regarded as well educated wdio is not familiar 
vith them in a geneial wav Here, again. Dr Cowman and I are nearly 
in agreement 

But experience has shown that the average good ophthalmologist does 
not use the - Gauss equations m his daily w'ork and has the crudest 
notions of image formation and the vaguest ideas about the significance 
of abei rations Therefoie, I feel justified in saying that tlie subject of 
visual optics has not been well taught This is our first major difference 
a difteience wuth lespect to where the emphasis should be placed in 
teaching \isual optics wdiethei on the law s of refraction and the behavior 
of light waves or on image formation 

We diffei in other conclusions A closer examination reveals that 
the major part of the paper is devoted to the old controrersy about 
refraction wuth drops I take issue wth Dr Cowan when he states 
A large pupil has little or no effect on the distinctness of the useful 
retinal image as long as the system is proper!} in focus whether normal!} 
b\ the accommodation or by the aid of a lens’ , or “In ain snbjectne 
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examination a wide, inactive pupil is a distinct advantage,” and when 
he says of Gullstrand’s and other investigations of image formation, 
"The findings of all such investigations are vciy interesting academi- 
cally,” implying unimportance practically 

Speaking of how the eye deals with the confusion circle, of which 
Gullstrand makes so much. Dr Cowan states that “since sharp vision 
IS obtained only in the vicinity of the fovea, that part of the convergent 
pencil which best answers the purpose will be selected ” The reason 
IS that it gives the best image That part of the confusion circle ^\hlch 
has to be disregarded is disposed of or suppressed, not because it falls 
on the penpheiy of the retina, but because with the illuminations ordi- 
narily used much of that part of the blue circle is below the threshold, 
of vision This is what Gullstrand has made so clear and convincing 
Dr Cowan appears to be inconsistent or self contradictory in some of 
bis statements Thus, he says that the aberration of any optic sjstem 
increases witb the diameter of the aperture , then he denies that this 
applies to the eye One of the chief functions of the pupil is to improve 
vision b)' excluding the extremely aberrant peripheral rays He then 
admits that the large pupil introduces difficulties in subjective refrac- 
tion He says tliat "tbeoretically, no metbod of refraction, objective or 
subjective, is absolutely lehable with an actne pupil” I retort that 
no method of refraction is reliable itb a dilated pupil, either theoretically 
or practically 

In the unmasking of latent hypermetropia, cy cloplegia has a value This 
value is greatly exaggerated, ( 1 ) since actual spasm of the accommoda- 
tion, for which It is especially recommended, is so rare that Hess, Hirsch- 
berg and others of enormous experience say that they have never seen 
a case, (2) since there are other ways ^\hlch succeed in the majority 
of cases, (3) since cycloplegia as ordinarily practiced is incomplete and 
(4) since cycloplegia introduces othei sources of error — the aberrations 
My first teacher of refraction, Mauthnei , of Vienna, stated emphati- 
cally that if a man could not measuie the lefraction without using "drops” 
he was not competent to practice refraction Nevertheless, I adopted 
the use of cycloplegia myself and have always advised beginners to use it 
After several years, I found I could dispense with "drops” in some 
cases Thus, my personal experience (not an isolated one) proved to 
me that the simple theory on -which cycloplegic refraction is based has 
serious flaws Just as an understanding of the conoid of Sturm has 
pioved invaluable in the measuiement of the astigmatism, so an under- 
standing of the caustic and its importance in selecting the focus for 
best vision is invaluable m measuring hypermetropia and foi the final 
choice of correcting lenses In emphasizing, as I do, the advantages of 
measuring the refi active eriois of the eye without cycloplegia, no one 
should assume that that method is the only one I evei use or recommend 
I was surprised at something Commandei Young told me about Ins 
experience in the Navy He had to train expeiienced optometiists and 
girls who had had no training whatever A knowledge of theoiy was 
not necessary for these persons to make refractions , therefore it seems 
to me that my fundamental thesis has not been refuted, namely, that 
the present method of teaching physical optics and refraction is not 
satisfactory 
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Dr W H Crisp, Denver It is advisable for the practical refrac- 
tionist to laiow that the eye is an imperfect optical instrument The 
limitations of ocular optics constitute the most important reason for 
the incomplete reliability of retmoscopy as a final basis for prescribing 
glasses But the practical refractionist does not need to delve very deeply 
into these mysteries 

In some discussions as to the size of the pupil it is assumed that 
the eye always uses the entire pupillary area This cannot be the case, 
for the overlapping images produced by different parts of the pupillary 
area would otherwise often create confusion m the image impressed on 
the brain There is excellent ground for assuming that nature usually 
selects a limited area of the pupil for purposes of definition and in some 
mysterious and wonderful way ignores the overlapping images produced 
by other parts of the same pupil 

In retmoscopy it is important to realize that as soon as glass lenses 
are placed before the patient’s eye it becomes impossible for the examiner 
to look exactl}'’ at right angles to such lenses because of the light reflec- 
tions, and that oblique observation at once introduces elements of 
spherical and astigmatic error 

Dr Alfred Cowan, Philadelphia Dr Lancaster kindly said that 
we agree on fundamental principles and yet reach different conclusions, 
but I think we do not agree even on fundamental principles 

To answer the many points he disputes I should have to repeat 
nearly every statement made I feel I have not said one thing that is 
not based on the scientific facts, even with regard to determination 
of the refraction of the eye with an active pupil I do not agree with 
Dr Lancaster’s explanation of the suppression or disposal of the con- 
fusion circle, but, even if it were correct, the important fact lemains 
that in the eye the aberration is disregarded 

I am surprised at Dr Lancaster’s relating what Commander Young 
told him about teaching optometrists and girls to do refractions m the 
Navy I have seen some of the results of this work 

Paralysis of Ocular Elevation With and Without Ptosis Dr Daniel 
B Kirby, Nev York 

This paper was published in full m a previous issue of the Archi\'es 
(35: 199 [March] 1946) 

DISCUSSION 

Dr James W White, New York In examining patients with 
this disturbance, it is not the paretic eye alone that should be studied A 
paralysis of the same muscle or muscles will produce different effects, 
depending on the fixating eye In the case of paralysis of the left 
inferior oblique muscle reported by Dr Kirb}’’, if the right eye is the 
fixating eye, the left eye is in a position of hypotropia, but if the left 
eye IS chosen to fixate, the superior rectus muscle of the right e}e 
develops a pronounced secondary deviation If the superior rectus and 
infenoi oblique muscles of the left eye are paretic, there will be a field 
of binocular single vision below As the gaze is directed upvard, if 
the nonparetic e} e fixates, the left ej e is hj'potropic but if the paretic 
left eie fixates, the right superior rectus lias a secondar} deviation in 
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eyes up and right and the right infei lor oblique has a secondary deviation 
in eyes up and left These variations are best studied with the screen 
test and followed with the screen comitance test, with the eyes not only 
in the primary position but in the diflfeient directions of gaze The 
fixating eye in the primary position ma} be one thing , and one can nevei 
tell how this may change as the eyes are rotated from one position to 
anothei and fixation changes in the different fields 

The Wheeler operation will correct large amounts of hypertropia, 
’ depending on the fixating eye I have tried both the splicing and the 
tucking operation at the insertion, and neithei has given me as large an 
amount of correction as the Wheeler technic Dr Kirby, after he had 
resected the superior rectus of one eye. and ad\anccd the inferior oblique 
of the same eye, thought he could duplicate the result m the fellow 
eye , and he did duplicate it absolutely In the primary position the 
deviation vaiied fiom a tiace of exophoria to a trace of esophoria, and 
there was no hypeiphoria There was a normal ncai point of con- 
vergence, and the nystagmus W'as definitely reduced 

Dr Cokrad Berlns, New York Because of the seriousness of 
the prognosis in some of these cases, particularly in cases of young 
w'omen, I wush to speak of 2 patients 

One young woman had complete paralysis of the light third nerve 
and had had a previous operation for ptosis which was only partly 
successful , her appearance w'as most unhappy because of the eyelid and 
the position of the e 3 ’'e She w'as insistent that something be done, so 
I performed a resection of the supeiioi rectus and tiansplanted the 
superior oblique muscle I w-as successful m bi inging the eye into fairl) 
good position and in getting a small field of binocular fixation which she 
had not had previously I subsequently raised the hd by the Reese 
opeiation for ptosis I probably had beginner’s luck, for I have not 
been so fortunate in subsequent transplantations of the superior oblique 
muscle 

Another young woman had bilateral ptosis, the lesult of congenital 
paralysis of the levatoi muscle of the eyelids and the elevator muscles 
of both eyes The family was anxious to try something m spite of the 
danger to the cornea, as the patient’s situation w^as rather desperate, a 
bilateral Reese operation w^as perfoimed She had only slight corneal 
irritation on two occasions, but by keeping the conjunctiva anointed 
at night'with liquid petrolatum she has got along verj’- well, is married 
and has tw^o fine children 

In seeing these patients, the ophthalmologist should considei w'hat it 
means to a young woman and should sometimes take a iisk and opeiate 
even wdien it seems as though he might not be successful 

Dr Alexander E MacDonald, Toronto, Canada I have a case 
of ptosis , there is little tarsus left, and I propose to msei t a diathermy 
needle at the fold of the uppei hd and pass it up to the margin of the 
orbit on two or three occasions, so as to control any ovei coi rection I 
should like to ask whethei any member of the Society has done this and, 
if so, what the results were 

Dr Daniel Kirby, New York I have been discouraged by the 
very appearance of patients w ith thii d nei ve pai alysis and have not been 
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attempting to opeiate on them Certaml}^, Dr Beiens is to be congratu- 
lated on his satisfactoiy lesult 

I am opposed to the pioduction of any deep cicatiix or sclerosing of 
tissues, or to anything that will pioduce lagophthalmos I think that 
diatheimy might pioduce some lagophthalmos m the case described by 
Di MacDonald , and theie may be a distortion of the upper hd, particu- 
laily because of the small amount of taisus lemainmg 

A Comparative Study of Sutures Employed in Operations on the 
Extraocular Muscles Dr Conrad Berens, New Yoik, and (by 
invitation) Dr Hunter H Romaine, New Yoik 

This compaiative study of sutuies employed in opeiations on the 
extraoculai muscles includes a discussion of technical factors, i e , ease 
of handling, adsoiption and absoiption, tensile stiength and fiiction 
coefficient The suigical pioceduies employed m these expeiiments on 
the extiaocular muscles were limited to recession with scleral fixation 
and resections The authors diew the following conclusions 

1 Cotton and silk sutures aie most easily handled, the braided type 
being prefeiied to the twisted Nylon (000000) is difficult to handle 

2 N 3 don (000000) pioduced the least tissue leaction and had the 
gieatest tensile stiength 

3 The absorbable sutuies have the advantage of not having to be 
lemoved Plain suigical gut pioduces less leaction than chiomic suigical 
gut 

4 In the piesence of infection, nylon, cotton and silk sutures aie 
piefeiable to surgical gut 

5 Plain surgical gut sutures (000) are sufficiently stiong to attach 
any extraoculai muscle undei ideal conditions 

DISCUSSION 

Dr Philip Meriwether Lewis, Memphis, Tenn Aftei having 
seen Dr Romaine use nylon sutuies in opeiations for squint, I have 
used double-armed 000000 nylon sutuies m 20 lesections and in 29 
lecessions The conjunctiva m adults was closed with black silk and in 
}oung children with plain surgical gut 

A notable reduction in the amount of postoperative reaction was 
noticed in practically every case I should like to ask Dr Berens and 
Dr Romaine whether, in their lesearch on animals and on patients 
they found that nylon sutures lemamed unencapsulated 

M)'^ only objection to the use of nylon sutures in opeiations foi squint 
IS that the needles are easy to bend This bending ma} be aAOided b) 
giasping the needle nearer the point than is done wuth ordinary curved 
needles A definite advantage is the ease with wduch the nylon sutures 
may be passed through the supeificial fibers of the sclera m lecessions 

Dr Lawrence T Post, St Louis I want to ask Dr Berens 
whethei wuth nylon sutures he has had any difficult} with slipping of 
the knots There is a considerable difference in tendency to slip betw^een 
tuisted and braided silk sutures, the braided silk haMiig a higher 
coefficient of friction and not slipping so much It is advisable to make 
R double knot in the first tie when using twisted silk I came to the 
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same conclusion as did Di Berens about chromic and plain surgical 
gut Having used chiomic gut for a long while, I changed entirely to 
plain surgical gut because of the reaction 

Dr Avery D Prangen, Rochestei, Minn In the evaluation of 
sutures used m operations on the extraocular muscles, the questions 
involved are (1) the use of plain versus chemically treated absorbable 
sutures , (2) the use of absorbable versus nonabsoibable sutures , (3) the 
use of fine versus coarse sutures, and (4) the absorbability of sutures, 
which the authors have considered 

Until ten years ago I used %aiious types and sizes of silk sutures, 
even twisted and waxed sutures and reenforcing gold plates , but I was 
far from satisfied Reactions were too common and too seveie At 
times sloughing and slipping of sutuics occuired Fmall}, the sutures 
had to be removed, a piocedure often more difficult and painful than the 
original opeiation At the suggestion of the late Dr P C Tameson, 
I turned to surgical gut sutures, vhich eliminated these objections I 
am still using fine 000 to 0000 plain surgical gut sutures 

I have had no experience with njlon sutures I prefer to use the 
absorbable sutures, which do not have to be remo\ed 

It seems that tensile sti cngth and size of surgical gut sutures are not 
related to their holding power Also, I find that plain surgical gut 
sutures hold as well as chemicallj’’ treated surgical gut sutui es , and the 
plain sutui es cause much less leaction It has been my expeiience that 
plain surgical gut sutures do not slip Fortunately, infection has played 
a minor part in my cases foi the past twenty-eight years I have lost 
only 1 eye, from a low grade endophthalmitis 

Fiom the authors’ report it would seem that either small plain 
surgical gut or nylon sutures are preferable I prefer plain surgical gut 
sutures of small caliber because they do not ha-ve to be remo\ed With 
all knots tied outside the conjunctiva, a minimal amount of suture is 
left buried to cause reaction It could veil be that fine njlon sutures 
would be preferable in selected cases * 

Dr Edmund B Spaeth, Philadelphia There are two observations 
of Dr Berens and Dr Romame which confirm long clinical expeiience 
The fiist IS the unsatisfactory tissue reaction to the use of chromic 
surgical gut in operations on the extraocular muscles It seems that 
use of this suture should be discontinued for any such operations 
The principal complications are (1) reaction of the muscle and con- 
junctival tissue about the sutui es, (2) delay in absorption of the knots 
and scleral sloughs and (3) unwanted scleral reactions 

The second point of interest is the matter of tensile stiength and, 
with it, the size of the suture It is known clinically that bi aided silk 
sutures are much easier to handle mechanicallj’- than are the twisted silk 
sutures, but the braided suture is not necessary from the standpoint of 
its greater tensile strength Plain suigical gut has certain disadvantages, 
but it has adequate tensile strength for any demands made on it in 
muscle suigery If the twisted silk suture can be lightly impiegnated 
with a bone wax oi a paraffin preparation, it has adequate tensile strength 
for any use oi demand, can be of small caliber and has none of the disad- 
vantages common to plain surgical gut Clinically, it is almost ideal 
foi all situations in which use of nonabsorbable sutures is pei inissible^ 
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Dr Conrad Berens Dr Lewis has asked whether we observe 
encapsulation of the nylon sutures Yes, we find encapsulation of all the 
nonabsorbable types of sutures and of similar synthetic resinous material 
when transplanted into the orbit after enucleation, not only m the human 
being but also m animals 

The needle does bend easily However, this property of the needle 
has an advantage in operations on the inferior oblique muscle The 
needle is so easy to bend that it can be bent m any desired aic Davis 
and Geek are making a special needle for this work, which will be affixed 
to blue n)don 

Di Post has brought up an important point about the slipping of 
the knots, as I said, I recently had a case m which the nylon suture 
had slipped Slipping of the knot occurred m spite of its being neces- 
sary to place two turns m the nylon and then make another knot, and 
another loiot on that In recent operations I have made a suigeon’s 
knot, passing the ends of the suture backward through the muscle before 
cutting it Our experience is the same as Dr Post’s with regard to the 
braided suture — it slips much less readily, however, m transplanting 
Tenon’s capsule we have found the braided silk suture difficult to use 
because of the increased coefficient of friction 

Physiologic Factors in Differential Diagnosis of Paralysis of Superior 
Rectus and Superior Oblique Muscles Dr Francis Teed Adler, 
Philadelphia 

This article was published in full in a previous issue or the Archives 
(36:661 [Dec] 1946) 

DISCUSSION 

Dr W B Lancaster, Boston Duane explained what he called 
overaction of the inferior oblique muscle as due to paresis of the superior 
rectus muscle of the opposite eye — an ingenious theory, but not in 
accordance with the physiologic facts and principles Bielschowsky 
explained the observed behavior of the inferior oblique as due to 
secondary contraction of the antagomst following paresis of the superior 
oblique of the same eye, a theory which fits the well established patho- 
logic physiology, for example, m cases of palsy of a horizontally acting 
muscle Chavasse, accepting the contracture of the inferior oblique muscle 
as a natural consequence of pai esis of the superior oblique, explained the 
behavior of the superior rectus of the opposite eye as an inhibitory 
paralysis, due to nonaction of the elevator muscle when the paietic eye 
is the fixing eye 

Habitual limitation of the movement of a sound eye in the direction 
m Avhich the palsied eye habitually fixes may result in inhibitional palsy 
of the sound eye Not being called on to elevate the e^e, it appears to 
lose the ability to do so , and wdien elevation is demanded by covering 
the fixing palsied eye and urging the patient to look up in that direc- 
tion the eye lags If the sound eye is the habitually fixing e3'e, this 
functional inhibitional palsy does not develop If the palsied eye is 
occluded so that the sound eye is made to fixate, it rapidly recovers 
Its ability to look up, thus shoii ing that tlie paralysis was of a functional 
inhibitional type 
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It IS tine also, that in cases of ptosis, in which ele\alion of the eye- 
ball IS ne^ er called foi , the eyes seem to lose the ability to look up, and 
one IS led to believe that the supenoi lectus muscles aie palsied, as 
veil as the levatoi muscles of the eyelids Upvard movement of the 
eyeball has been inhibited so long that the muscles seem paialyzed, hut 
the paialysis is of a functional inhihitional t)pe It vould seem that a 
jMotais opeiation vould be doomed to failuic hut I ha\e seen good 
lesults in such cases, as olheis here piohablv ha^e I ha^e also seen 
the upwaid mo^ement of the eyeball lecovered vhen the ptosis was cured 
hj one of the smiplei operations such as taisal resection Oithopedfc 
surgeons lecogm/e inhibitional palsy as one of nature’s methods of 
meeting a special situation 

Duane did not recogni/e the possihihU of inhihitional paiahsis, and 
Di Adlei has made it cleai that this is the true explanation 

Dr VRRHN S Rli si: Philadelphia A simple, but important, 
oculai sign that illustiates Di Adlci’s statement of the predominant 
effect of the oblique muscles is seen m cases of palsj of the thud ner\e 
and occasional!} , of incomplete extei nal ophthalmoplegia It consists 
in toision of the affected eye the uppei end of the \ertical meridian 
turning inwaid as the eye attempts to mo\e from aho\e downwaid 
This of couise indicates pieser\ation of action of the supenoi oblique 
and confoims to the physiologic dictate that the supeiior oblique acts 
as an intoitci when the eve is abducted In addition to its diagnostic 
impoitance this sign presents an excellent medium of showing to the 
student the so-called secondaij action of a muscle 

Proliferation of Retinal Vessels Associated with Diabetes Dr Artiior 
1 Bi DCLL, Albany, N Y 

The authoi discussed and piescnted photogiaphs of the classic 
so-called diabetic fundus with lecuinng hemoirhagcs, proliferation of 
letinal vessels and foimation of vascular membranes 

Cultivation of Human Tumor in the Anterior Chamber of the Guinea 
Pig Eye Dr Eugenc M Blake, New Haven, Conn 

Di H S N Greene, of Yale Univeisity has successfully trans- 
planted vai lous mammalian and human tumoi s into the anterior chamber 
of laboiatory animals No immediate leaction follow's such transplanta- 
tion, and It IS piobable that the tumor stioma dies and degeneiates The 
parenchymal cells, howevei, continue to live obtaining nourishment from 
the suiiounding mediums When the delayed mild reaction in the ins 
occurs, the implant consists of essential cancer cells only, which have no 
species identity 

The authoi traced the development of human fibiosaicoma trans- 
planted into the anteiior chambei of a guinea pig eye Attention w'as 
invited to the possibilities for furthei research m this field 

DISCUSSION 

Dr Law'rence T Post, St Louis Incidental to woik wnth the 
thermophore on which my candidate’s thesis of 1924 (Thermophore 
Therapy and Experimental Studies Tr Am Acad Ophth 22 353-374 
1924) was based, I tiansfened the so-called leiisen sarcoma into the 
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anterior chambers of white lats and tieated it with the thermophoie at 
160 C for one and two minute applications to the cornea In about 30 
pei cent of cases the tumor continued to gi ow , and m most of these 
cases, if the tumor had not extended too far, the thermophoie destroyed 
the growth The pi inciple has had practically no therapeutic application, 
except in a case of Dr William Luedde’s, that of a patient nith only 
one eye, m Inch many ophthalmologists who saw the patient concurred 
111 the diagnosis of melanotic saicoma of the anterior segment of the 
choroid Since the patient would not consent to removal of the eye. 
Dr Luedde used the theimophore and followed the patient foi many 
yeais thereafter The last I heard about it the patient still had the eye 
and the growth had regiessed Furthei studies ivith human tissue should 
be made and diffeient types of therapy tiied However, I do not by 
any means advocate the use of the theimophoie m treatment of mtia- 
ocular tumors 

Dr Bernard Samuels, New Yoik lagieewithDr Blake’s theoiy 
that those elements m an implanted tumor which i epresent normal tissue 
disappeai, so that only malignant cells aie left to propagate The slow^- 
ness with which he obseived the infiltiating type grow m the iiis w^as 
probably due largely to the mechanical lesistance offeied by the noimal 
stioma to the advance of the prohfeiatmg tumor cells In man. slow 
giowth is chaiacteristic of the infiltiating type of primary malignant 
melanoma anywhere m the uveal tiact Dr Blake noted that the 
pedunculated implants grew^ lapidly This was due to the fact that the 
tiinioi cells were disposed m a fluid medium, in w^hich the lesistance 
was not so gieat as in the ins stroma, furthei more, the lesistance being 
equal in all diiections, the mass assumed a globular foim 

There aie but two primaiy mtiaocular tumors of great impoitance — 
the malignant melanoma and the i etinoblastoma 

Dr Eugene M Blake, New Haven, Conn It may be that the 
anterioi chamber can be used to determine the malignancy of a giowth 
For instance, in a case of saicoma of the soft palate of a Negro, in which 
poitions of the tumor were implanted m the eyes of guinea pigs, the 
implants died in every instance, but when, wnthiii a few^ months, metas- 
tases occurred in the neck and portions of these were implanted m the 
anterior chamber, they giew in 100 per cent of cases It might be 
possible to divide these tumors into two stages the stage of dependency 
wlien they aie dependent on their host for grow^th, and the stage of 
autonomy When they reach the stage of autonomy, they will glow 
m the anteiior chamber of a foieign host, but apparently they will not 
do so in the stage of dependency 

Marginal Myotomy; An Analysis of Twenty-Two Cases Dr Glen 
Gregory Gibson, Philadelphia 

This article w^as published in the February 194/ issue of the 
Archives, page 175 

DISCUSSION 

_ Dr Arthur J Bedell, Albany N Y When I w as an intei n at 
'^Vills Hospital, forty yeais ago, Dr S Lewis Ziegler taught me this 
operation Aftei leaving the hospital, I did marginal nnotonn for onl} 
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a short time and discarded it for the reasons \\hich Dr Gibson has so 
•\\ell stated 

Pemcillm in Treatment of Gonococcic Conjunctivitis Dr Philip 
jMeriwether Lewis, Memphis, Tcnn 

Oier a period of eight and one-thiid jears, 203 patients A\ith gono- 
coccic conjunctivitis i\ere treated at the Isolation Hospital in IMemphis 
Of these, 123 were treated ^\lth sulfonamide compounds, 30 witli peni- 
cillin and 6 ^\lth penicillin and sulfadiazine In the series treated ^\lth 
penicillin there were no failures, no recurrences and no unfavorable 
reactions The penicillin uas admmisteied topically, as well as sjs- 
temicalh Dr Leu is concluded that penicillin is at present the most 
effectne and the most satisfactorj agent for the cure of gonococcic 
infection of the ejc 

Plastic Eye Implant Dr A D RijEDlmaxx, Cle\ eland 

This author described a new acrjlic full eje implant and the technic 
of implantation A firm and more iiearlj permanent attachment is 
obtained uith the use of intermediate muscle plates of tantalum, the 
plates to be attached to the muscles and then to the plastic globe witli 
tantalum wire By the use of these plates the eye is retained m the 
socket Anesthesia induced uith sodium pentothal or solution of tri- 
bromoethanol U S P is easier than local anesthesia for the patient 
The implants may be varied m size and shape and can be made 
available for any type of restoration Little attachment tissue is neces- 
sarj, and the ocular conjunctna is not essential to the implant 

Postoperative infection did not occur in anj of the author’s 50 cases 
There uas no postorbital granulation tissue and little tissue reaction 
Dr Ruedemann concluded that the implantation of a plastic eye is 
time consuming, painstaking and difficult but that the end results in the 
appearance of the patient and in the psychologic response justify the 
effort 

DISCUSSION 

Dr Alan C Woods, Baltimore It seems to me that the papers 
on ocular surgerj’- presented to us fall into two general groups (1) a 
large group, which deal wnth modifications of technic of operations already 
accepted, and (2) a small group, m which original new procedures are 
introduced Dr Ruedemann’s new operation falls into the group of 
original contributions 

While m Cleveland, I saw' a number of patients wdio had worn these 
implants for periods of from tw'o days to almost two years I examined 
the implants carefully to see whether there was any fading of color or 
deterioration , I could discover none I found that the patients, wnth one 
accord, were entirely satisfied and were \astly happier than the patient 
w'ho wears an ordinary prosthesis I went out to Cleveland somewhat 
of a doubting Thomas, but I came back converted After I returned to 
Baltimore, I made several of these implantations, and other members 
of the staff follow ed me and did a number more The results m the main 
have been all that Dr Ruedemann has described In fact, I believe that 
when this operation is perfected and the technic finally stabilized the old 
method of enucleation wiU become obsolete 
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In this opeiation I should lecommend the cautious attitude Accept 
it, but lealize that there are ceitain technical difficulties which are not 
yet fully solved but which, I think, m all probability will be solved 
Primarily, tantalum wiie is difficult to handle It has a tendency to kink 
or break when one is tying knots, and one has to begin again Assistants 
must be trained to keep the wiie i oiling on itself, to catch eveiy suture 
as the suigeon brings it through and to watch the wiie carefully to keep 
It fiom kinking That lequires a little practice but can leadily be done 

The method of handling the conjunctiva amazed me Dr Ruede- 
mann told me that at fiist he had tucked it m and reenforced it, but 
finally he just left it, with a lateral sutuie on each side I followed this 
advice and have had no infections or tiouble fiom this souice 

There is a great deal left to be desired m the manufacture of these 
aciylic eyes Some of the implants we have leceived have been excellent 
fits , others have not been so satisfactory The present method is to 
measure the eye m the orbit with an ordinary exophthalmometer, take 
the diameter of the cornea, make a color sketch of the ins and send 
that information to the American Optical Company This procedure 
can probably be improved on 

I have had one complication in a few cases — the first implant was 
off axis, with a resultant squint This required a subsequent operation 
for correction 

This operation is especially adapted for the coirection of obliterated 
sockets Instead of the old method of using a dental wax implant with 
a Thiersen graft, one can get almost complete restoration, with a beau- 
tiful result, in one operation by shaping up the orbit and implanting an 
acrylic eye 

Dr Leslie C Drews, St Louis I should like to ask Dr Ruede- 
mann whether he has thought of using a number of spikes on these 
plates, instead of the tantalum wire He could simply push the spikes 
through the tendon and bend over the spikes 

Dr a D Ruedemann, Cleveland I can assure you that the 
process is not complete, and many improvements will be made Dr 
Woods has already made one 

The problem that Dr Drews raised has just been studied by Dr 
Woods’s group , they put a clip on the end of the muscle, so that they 
do not have to sew it on 

A Device for Group Demonstration of Tests for Astigmatism Dr 
William H Crisp, Denvei 

Foi the demonstration of tests for astigmatism the author ddvised a 
small apparatus to be set up beyond the objective lens of a 35 mm film 
projector The apparatus consists of a carrier, m which may be inserted 
a simple cylinder at a selected axis, and anothei C3dinder which perfectly, 
or m varying degrees of imperfection, corrects the astigmatism created 
by the first cylinder, in fiont of these cylinders is a fixed metal arm on 
which can be supported a cross cylinder capable of the same manipula- 
tions as are those employed in testing a patient’s e 3 ^es 
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DISCUSSION 

Dr John Gru:n, St Louis Di Cusp states that “many refrac- 
tionists have a i datively feeble notion of ^\hat goes on in a patient’s 
hi am dining tests foi astigmatism ” I am convinced too, that ignorance 
of V hat goes on m the patient’s eye dm mg manipulations \\ ith the cross 
cylinder is fairly iMdcspiead, despite the daiihcation of the subject by 
both Jackson and Cusp 

I am not entiiely m agreement with the authoi’s statement that 
‘ the natuie of the tests with astigmatic dials is easier to appiehend than 
that of tests w’lth the cioss cjhndei ’’ This view' may be \ahd when 
dealing with keen and highly intelligent patients, but witb a not too 
blight patient I have to deiote consideiable time m attempting to get 
consistent answeis to the queiy “Which aie the most distinct lines on 
the chart 

No one can deny the beauty of Di Cusp’s deuce foi group instruc- 
tion Might It not also be used as a pielimmai} e\ercise foi patients 
about to undeigo the tests’ 

I hope Dr Cusp may deiclop his device to illustrate pictorially the 
vagaiies and abeiiations of the accommodations 

Dr Walthr B Lancasilr Boston I wish to call attention to the 
fact that most of the methods used aie qualitative, and not quantitative 
The abeiiation pioduced on the letteis m the test bj a 0 25 D cilmdei 
IS not quantitatively comparable to that pioduced m the human eje 

In my paper read befoie the Academy m 1915 I discussed photo- 
graphing the test objects with a cameia made astigmatic, and I should 
like to show the results 

In the figure p is the pupil oi apertuie ?, the retina the focus of 
the emmetiopic eje, /, the focus when a — 0 25 D cylinder is added, 
and d, the diffusion ciicle (line if the cylinder is used) on the retina 
The magnitude of the blur depends on three factois (1) the size of 
the pupil, (2) the latio dj pf and (3) the magnification of the image 
by the lens system 

The distance, m milhmeteis of the focus behind the letina when the 
eye is made hypei metropic by a minus lens is indicated by df, m this 
case a — 0 25 D cyhndei This distance is calculated as follows The 
focal length of the eye wdien the focus is on the letina may be taken 
as 22 mm , equivalent to 45 45 D , wdien tbe 0 25 D cj Imdei is added, 
the focal length becomes 22 12 mm , or 45 20 D , the new focus there- 
foie, IS — 0 12 mm back of the letina, and df =012 mm The ratio 
of df pf IS 0 12 22 12 or 1 184 

In the case of the camera the focal length is 166 7 mm if a 6 D lens 
sj'stem IS used When a — 0 25 D cjd is added, this becomes 5 75 D , 
01 173 9 mm The value of df is 173 9 — 166 7 oi 7 2, the ratio 
df pf\s 7 2 173 9, oil 24 

Thus, the bltii m the eye is 1/184 of the pupillary diameter, 4 mm . 
which equals 0 021 mm The blui in the cameia is 1/24 of the apeituie , 
if the apeiture is 20 mm, the blur equals 0 833 mm The blur circle 
(line) is forty times as large m the cameia as m the eye, apertures of 
20 mm being taken for the camera and 4 mm foi the eye How' much 
should one allow foi magnification of image’ The image size for an 
object at a given distance depends solely on the distance fiom the nodal 
point to the retina oi film In the eye it is 17 mm from nodal point to 
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letina, in the cameia it is 167 mm liom nodal point to film Thus, the 
cameia image is ten times as laige as the eye image If one wishes the cam- 
eia to have a him ciicle (or line) compaiable to the eye, the blur m the 
foimei must be i educed ten times that of the eye instead of foity times 
This IS readily accomplished by i educing the apeituie to one-fourth its 
foimei size of 20 mm With an apeituie of 5 mm , the cameia with a 
6 D lens system w ould give images the him of which would be com- 
paiable quantitatively to the him m an eye with a — 0 25 D cylinder 
By a similai calculation, quantitative lesults could be obtained with a 
cameia vith a lens of a dififeient focal length The same is true of a 
lantei n 

Why not make such a demonstiation to an audience oi class, so that 
they may get a collect idea of what a 0 25 D lens pioduces in the way 
of blui ^ 

Dr F H VcRHOEFr. Boston Di Cusp’s appaiatus is useful for 
instiucting a gioup of students who know little about refraction It 
wmuld be a difficult mattei to consti uct an appai atus that would simulate 
the optical defects of the noimal human eye I have never thought it 
woith wdiile to attempt to do so, foi each individual student has an 
optical appaiatus of his own, his ej^e, which may be used for teaching 
pui poses If its refi action is noiinal one can make it abnoimal as 
desned by means of spheies and C 3 dindeis 

Dr W H Crisp, Denver The point that Dr Lancastei empha- 
sized as to the lelatively large apeituie m the human eye is an impoitant 
one 

I have a supplemental note with legaid to the appaiatus With a 
high class anastigmatic lens the efiect may shoiv less satisfactoi ily than 
wuth a cheapei outfit The effect on the projection of ceitain astigmatic 
dials is at times almost as paiadoxic as that of astigmatic dials on some 
patients Used with the letteis, hoAvever, the appaiatus demonstrates 
some of the difficulties ivhich patients expeiience in answering questions 
Some letters, on account of their shape, are so distoited as to suggest a 
somewhat difteient judgment on the pait of the patient than othei 
letters, geneially speaking, it does not pay to ask the patient to concen- 
trate on a simple lettei , it is bettei to have him base his judgment on 
the suivey of a whole line of letters as distorted by the cross cylmdei 
in its two positions The demonstration also illustrates the fact that the 
patient can sometime's make a moie definite decision if he is looking at 
the largei letters, instead of at the smallest letteis he is able to read 
One also leahzes the need foi instantaneous leversal of the cioss C 3 din- 
dei, without an inteival in wdnch the patient can be distracted by the 
more noimal intei veiling appearance of the letters 

Exophthalmos Caused by Eosinophilic Granuloma of Bone Dr May- 
nard Wheeler, Neiv York 

All abstiact of this papei was published in a pievious issue of the 
Archives (35 61 [Jan ] 1946) ” 

DISCUSSION 

Mrs Helenor Campbell Wilder, Washington, D C In the 
Oithopedic Registry at the Army Institute of Pathology theie are 44 
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cases of eosinophilic granuloma of bone Lesions of the skull ^yere 
present in 20 cases, and in 5 of these there was a history of ocular dis- 
turbance As far as I know, no definite correlation has been made 
between the ocular findings and the lesions in the skull 

Indications and Contraindications for Keratoplasty and Keratectomy, 

Dr Ramon Castroviejo, New York 

Keratoplasty and keratecloni}^ are no longer surgical procedures of 
uncertain results, and a sufficient number of cases have already been 
studied to determine fairly accurately in which cases these surgical mea- 
sures will be helpful The most favorable candidates foi keiatoplasty are 
patients wnth simple cential corneal opacities, keratoconus oi mild inter- 
stitial keratitis Less favorable subjects for keratoplasty, but still likely 
to receive considerable improvement in vision are some wuth corneal 
dystrophy , shallow , superficial opacities , tear gas burns w ithout vascu- 
larization, adherent leukomas, descemetoceles or moderate interstitial 
keratitis 

Patients wdio are unfavorable candidates for keratoplasty but wdio 
may be partially helped by keratectomy are those w'lth corneal scar 
extending to the limbus, extensive leukomas, band-shaped opacities, 
dystrophia adiposa, deep burns of the cornea due to tear gas, extensive 
tattoo-like corneal opacities caused by explosions and extensive corneal 
opacities with pannus Unfavorable for either keratoplasty or keratec- 
tomy are patients wuth corneal opacities m aphakic ejes, Fuchs’s epithelial 
dystrophy, extensive corneal opacities wnth calcareous degeneration, 
opacities associated with pemphigus and opacities w ith extensive anterior 
synechias Patients wuth nystagmus and uncooperative or highstrung 
patients are unsuitable 

DISCUSSION 

Dr William H Crisp, Denvei I should be obliged if Dr Castro- 
viejo would say something about the cases of extreme keratoconus, rarely 
seen, in which there are gieat bulging of the coinea and cloudiness of 
the apex of the extreme cone 

Would Dr Castroviejo say a little more as to wdiether one may 
expect any gain from roentgen treatment of general vascularity from a 
tear gas burn many years after the accident has occurred ^ 

Dr F H VERiiocrr, Boston I wish to ask Dr Castroviejo his 
opinion as to the possibility of recurrence of corneal dystrophy in a graft, 
and wdiether in this respect there is any difference in the various types 
of dystrophy I know such recurrences have been recorded, and I should 
like to know whethei he thinks its likelihood is great enough to contra- 
indicate keratoplasty 

Dr Ramon Castroviejo, New York Dr Crisp has asked whether 
an extensive keratoconus is suitable for kei atoplasty If the keratoconus 
is very extensive but one feels that the whole conus can be replaced by 
a transplant 6 5 or 7 mm in diameter, the eye is suitable for keratoplasty 
If the conus is so large that in order to replace it a transplant larger 
than 7 mm will be required, the operation is likely to be followed by 
severe complications, such as extensive synechias, leading to secondary 
glaucoma In such a case it is advisable to flatten the conus by treating 
appi oximately 6 mm of the center with a fulgurating curient applied 
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\Mth a fine electiolysis needle After the treatment the eye has to be 
bandaged with a pressure diessing, which is continued until cicatiization 
IS complete This treatment causes corneal opacity of the treated ai ea, but 
the e 3 ^e is rendered moie favorable foi keratoplasty when the corneal 
cun’-ature has been brought within approximately normal limits 

111 regard to extensive vascularization of the cornea treated with 
radiation, my experience has shown that, once the blood vessels have 
already formed, treatment with roentgen radiation or radium is of no 
value Radiation has to be given before the blood vessels have formed 
After keratectomy, roentgen treatment is instituted on the same day or 
on the day after the operation, wdien the capillaiies are beginning to foim 
and they are easily obliterated by radiation In this way vascularization 
of the cornea is prevented 

To Dr Verhoefif’s comment on the likelihood of the transplant 
becoming involved by the coinea of the host affected with dystrophy, it 
may be said that wuth some types the dystrophy of tlie host invariably 
invades the transplant, such as m Fuchs’s dystrophy and dystrophia 
adiposa corneae With other dystrophies the transplant is likely to 
remain transparent 

Dr F H Verhoeff, Boston There is a recurrence of the same 
type of grow^th^ 

Dr Ramon Castroviejo, New York Yes, in some cases the 
transplant is partially or totally involved by a dystrophy of the same 
type as the host’s 

Cataract Associated with Intraocular Tumors Dr Bernard Samuels, 
New’’ York 

This paper was published in full in a previous issue of the Archives 
(35:366 [April] 1946) 

DISCUSSION 

Dr Alexander E MacDonald, Toronto, Canada I wash merely 
to call attention to an interesting point on one of the slides — a small area, 
subcapsular, apparently not lined by membrane, but looking like a bleb 
I am much interested m these little ^‘blebs’’ w’hich are frequently visible 
with the ophthalmoscope in older patients These small spherical len- 
ticular spaces can hardly be called cystic, and I am anxious to ask 
Dr Samuels whether he could suggest a better term, or w^ould he be 
satisfied with calling them blebs or edema ^ 

Dr Bernard Samuels, New York I should not call them either 
blebs or edema I should call them pseudocystic spaces 

Intraocular Manifestations of Acute Disseminated Lupus Erythe- 
matosus: Report of a Case Dr Ferdinand L P Koch, New 
York, and (by invitation) Dr William P McGuire, Winchester, 
Va 

A case of acute disseminated lupus erythematosus occurring in a 22 
year old woman was described Ophthalmologic examination revealed 
bilateral retinopathy characterized by numerous superficial retinal hemor- 
rhages, periphlebitis and retinal and choroidal exudates 
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The letinopathy became seveiei as the ^ascuhtls progie-^secl Normal 
vascular channels became comerted into fibiosecl cords, the optic ner\e 
undeiwent progiessne atrophy, and the hemorrhages and exudates 
giadualh deci eased Prioi to death, light perception was lost m the 
light e}e and was haiel} ehcitable in the left e}c 

The authoi suggested earh and thorough ophthalmosco])ic examina- 
tion m all cases of “fever of unexjdaincd origin ” 

mSCbSSION 

Dr 1-Ilxr\ P W'aglxi r, Rochester iMinn I think that Dr Koch 
and Di ]\IcGuire wall agiee that at times patients presenting themsehes 
solel} because of loss of vision show' retinal lesions similar to if not 
identical with the condition the\ have described Tbe pimcipal feature 
of this letmopath} is the perivascular and endovascular inflammator} 
piocess which involves the artciioles and \ems though at times only 
the veins, with resultant apjjarcnt occlusion of small Aascular branches 
or of segments of the laiger \esscls 1 he ophthalmologist ‘suspects” 
tubeiculosis thiomhoangiitis obliteians s\phihs or focal infection But 
often thoiough clinical and laboratoij in\estigations rc\eal no CMdence 
of ail} of these diseases m othei paits of the bod\ He is forced to 
content himself with the diagnosis of inflammator} \asculai disease of 
unknown oiigin confined to the \essels of the eye When he is fortunate 
enough to see these letinal lesions m association with a lecogm/able 
systemic disease he is again encouraged to hope that m the future an 
adequate unifoim explanation may be formed for the occuirence of these 
Aascular diseases at times m single and at othei times m disseminated 
locations 

Until lecently m\ own experience with letinal changes m cases of 
disseminated lupus eiythematosus had been confined to the lesions 
desciibed by Alaumence and shown b} him to be of nonspecific “toxic” 
chaiactei few weeks ago I saw a girl aged 8 }eais with a condition 
diagnosed as disseminated lupus eiythematosus chnicalh and confiimed 
at neciopsy At the time of her admission ophthalmoscojuc examination 
levealed m one eye what I mtei preted to be an embolic closure of a 
small peripheral arteriole, wuth ischemic edema of the corresponding 
poition of the letina One day befoie death there were numerous appai- 
ently embolic, petechiae in each retina A\ith mild edema of the disk and 
letina similai to the pictuie seen in subacute bacteiial endocarditis 
Neciopsy levealed definite nonbacteiial A’egetations on the heart \alves 
I w as unable to secure the eyes foi histologic examination 

Dr Alexandrr E MacDonald, Toronto, Canada Patches of 
exudate weie shown m one of the slides These patches weie definitely 
white, lathei than grayish and there w'eie no pigmentary distuibances 
It seems to me that choioidal exudate sooner oi later is accompanied 
w'lth pigmentar}' changes The wdiite exudate appears to be puiely 
retinal, and I should like to ask w'hethei any pigment appealed in these 
aieas latei 

Dr Ferdinand L P Koch, New' Yoik It seems a pity that the 
relatively large numbei of autopsy leports on tins infrequently seen 
disease have passed over the question of the ophthalmic changes with 
remarkable unifoimity (except for Maumence’s lepoit), a fact w'hich is 
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clue piimaiily, of couise, to the lack of undei standing that changes in 
the e3'egiounds will occtn in this entity 

To ansAvei Di MacDonald’s question ^^e do not know whethei 
these exudates wei e in the choroid oi in the i etina V isualization of the 
fundus in this patient was exceedingly difficult as death appi oached 

An Accurate Method for Centering a Front Stop (During Refraction 
Under Cycloplegia) Dr Leslie C Drews, St Louis 

The authoi desciibed a simple device foi centering fiont stops of any 
desiied size in letmoscopy or m cycloplegic lefraction Thiough the 
exact centei of a + 4 00 to -f- 8 00 thin lens is di died a hole 4 to 5 mm 
in diameter If the lefractionist is to hold the fiont stop, a ciystal lens 
may be used, but if the patient is to hold it the lens should be made of 
cobalt blue glass A method of centei mg such a stop entoscopically was 
also desciibed 

DISCUSSION 

Dr Walter B Lancaster, Boston Foi the problem of the laige 
pupil Dr Diews has offered a solution which works A patient of 
reasonable intelligence can readily centei the instiument with the cobalt 
glass, and the operator himself can centei the othei one if he woiks 
within aim’s length It is possible, therefoie, to examine a limited aiea of 
the pupil either by retmoscopy oi by subjective tests I have not used this 
test m actual office practice, but the fact remains that it does solve the 
problem of how to deal with the dilated pupil when a cycloplegic is used 
Not using cycloplegic routinely myself, I seldom am confronted with 
the pioblem I should be glad to show how to do refi action without 
cycloplegia 

Dr Leslie C Drews, St Louis I wish to lepeat that I do not 
think this apparatus is of great use in retmoscopy I think it is of 
consideiable mteiest and has possibilities in doing cycloplegic refraction 
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Applied Anatomy of the Head and Neck By Harry H Shapiro, 
DMD Second edition, levised and lescl Price, §10 Pp 333, 
with 221 illusti ations, 41 in coloi Philadelphia J B Lippincott 
Company, 1947 

This book IS especially designed for students and practitioners of 
dentistry, to relate the anatomy of the head and neck to the various 
fields of dental woik The anatomic details described are confined to 
features of most practical significance in diagnosis and treatment in 
the aforementioned specialty References to specific cases and applica- 
tions are interwoven and add greatly to the value of the treatise 

In keeping with the original purpose, the tevt of the revised edition 
contains new chapters on the development of the head and neck, 
the paranasal sinuses, the anatomy of oral infections, and other subjects 
The chapters on surface anatomy, interpretation of anatomic landmarks 
in the roentgenogram of the skull, musculatuie of the face and jaws 
and anatomic considerations in maxillofacial w’ar injuries have been 
enlarged 

The drawings and photographs, some m color, are well reproduced 
The treatise contains material of some value to the ophthalmologist, 
w'’ho not infrequently is called on to express an opinion on a patient’s 
dental problems Raymond L PrcirrcR 

Eye Surgery By H B Stallard, M B E , M D , F R C S , Price, §11 
Pp 444, with 338 illustrations Baltimore The Williams & 
Wilkins Company, 1946 

In this informative book, the author sets forth m clear terms his views 
on most problems of ophthalmic surgery It is all the more remark- 
able because it w'as written during Avaitime, under the most trying 
conditions It is replete wuth excellent illusti ations, most of Avhich 
were sketched by the author himself The value of this Amlume lies 
largely in its concise portrayal of procedures w4iich have proved useful 
to this experienced surgeon As such, it of ’necessity contains some 
ideas wuth which others may disagree, but the vastness of the author’s 
practical knowledge is evidenced by the soundness of his teachings 

The introductory chapter contains much useful information about 
the layout of an operating room, care of instruments, drugs and pre- 
operative and postoperatn’^e care of patients, as well as wise advice to 
the surgeon and his staff The second chapter, devoted to anesthesia 
and analgesia, is followed by an extensive review’- of plastic procedures 
In this section, the author's wide experience wuth w’ar injuries is given 
in graphic form, with numerous photographs taken before and after 
operation, together with a description of the i econstructive methods 
used While the discussion contains little that is new or onginal, many 
valuable details on suturing, technic and postoperative caie are included 
In his discussion on ptosis, to the review’d ’s surprise, there is no men- 
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tion of the Dicke}^ opeiation The chapter on the lacrimal appaiatus 
contains an account of the usual opeiations and, in addition, a descrip- 
tion of a pioceduie called “conjunctivo-dacryocystostomy ” In this 
operation the fundus of the fieed laciimal sac is sutured to the edge 
of a conjunctival incision made m the lacus laciimahs The author con- 
seivativel} concludes this desciiption with these woids, “However, in 
spite of a good opening, diamage of teais is not so satisfactory as 
through the noinial channels” 

In the chaptei on extiaoculai muscle suigeiy, one finds a perpetra- 
tion of the usual eiior in lefeiiing to removal of a portion of the 
infeiior oblique as a myomectomy, instead of a myectomy His prefer- 
ence for use of the so-called guaided tenotomy m young childien is not 
generall} shared, nor do most suigeons feel it necessary to cover both 
eyes for eight to ten daj'S after opeiations on muscles 

In the discussion’ on kei atoplasty, a proper conservative attitude is 
adopted toward this opeiation Castioviejo’s technic is that originally 
described by this authoi , but one he no longer uses 

The chapters on intraocular suigery include descriptions of the usual 
procedures, -with many interesting peisonal comments on technic, indi- 
cations and complications The corneoscleral suture, for which the 
author is well knowm, is desciibed m detail, as is his technic of implanta- 
tion of ladon seeds m the treatment of intraocular neoplasms In the 
chapter on traumatic suigery there is an excellent account of the technic 
employed in exti acting an intraocular foreign body by the posterior 
route The extreme care with which every detail of each operative 
proceduie is described makes this book a most valuable one for the 
average ophthalmic surgeon Its popularity will be justifiably great, 
for it IS lucidly written, well printed and clearly illustrated 

John H Dunnington, M D 

Transactions of the American Ophthalmological Society: Eighty- 
first Annual Meeting, Hot Springs, Va, 1945 Vol XLHI 
Pp 644 Philadelphia American Ophthalmological Society, 
1945 

These transactions bung a report of the Eighty-First Annual meet- 
ing of tl|e American Ophthalmological Society, which was held at 
Hot Springs, Va , on Nov 12 to 14, 1945, with Dr S Judd Beach, 
president, in the chair The meeting of the year 1945 was postponed 
until the fall, owing to the Government restrictions on railroad travel 
Nevertheless, the attendance was unusually large, and the society was 
honored with the presence of Prof Ida Mann, of Oxford, England 
The scientific program consisted of twenty-three papers Dr H P 
Wagener, Rochester, Minn , presented the report of the Committee 
on the Classification of Hypertensive Diseases of the Retina A number 
of new instruments were exhibited, and the theses of 6 successful 
candidates are added, making in all an imposing volume of 644 pages 
The editor, Dr Wilfred E Fry, of Philadelphia, deserves the thanks 
of the members of the American Ophthalmological Society for this suc- 
cessful volume Arnold Knapp 
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Transaction of the Aniencan Ophthalmological Society Vol XLIV 
Pp 554 Philadelphia American Ophthalmological Society, 1946 


This volume of 554 pages, bungs a lepoit of the eight) -second 
annual meeting of the societ) held at San I'lancisco, June 26 to 28, 
1946, under the picsidenc) of Di Eugene M Blake, of New Haven, 
Conn Twenty-foui papcis vere presented and discussed Fne new 
membeis weie elected, tbcir names and tbe subject of their theses 
weie as follows Di William B Anderson, Dm ham, N C “Obser\a- 
tion on Corneal and Conjunctnal Ibgmcntation Occurring Among 
Woikcis Engaged in the jManufacture of llydioqumone’ Dr Hugo 
Ban, Rochestei Minn, “Anal) sis and Interpretation of Anomalous 
Localization and Allied Phenomena Associated with Stiabismus”, 
Dr Plaiold Giftoid Omaha, ‘A Study of the Vitieous Pressure in 
Cataiact Suigeiy”, Dr David O Harrington, San Francisco “The 
Autonomic Kenous System m Ocular Diseases” and Dr William P 
McGuire, A\hnchestei, Va . “Suigical Coirection of Paiesis of the 
Supeiioi Oblicpie ” The volume contained obituaries of Drs Ellice 
M Alger, J Wilkinson Jervey, Eduard Stieren E Eugene Holt Jr, 
Cassius D \\ escott and James Watson White, members who died dining 
the preceding year 

Eighty-tw'O members attended the meeting, and there were many 
guests Sir Stew ait Duke-Elder of London was present and spoke 
on “Ophthalmology During the Wai and m the Future” Sir Stewart 
w^as elected to honoraiy membeiship and leceivcd the Blowe medal 


tor 1946 
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A Scientific Method of Fitting Contact Glasses By Philip L Salvatoii 
Price, S3 75 Pp 170, wuth 86 figures and photogiaphs, 8 in color 
Privately printed, 1947 

Mr Salvaton was tiained by Theodoie Obiig, but this book is, 
pel haps intentionally, much moie superficial than Obiig’s classic work 
(Obiig, T Contact Lenses, Arch Ophth 28 568 [Sept ] 1942) 
The author is apparently a skilful and experienced technician, and his 
descriptions of the molding, casting and fitting procedures aie aided by 
excellent photographs and diagrams The methods discussed aie w^ell 
kiiowm, and nothing wall be gained by absti acting them heie 

It IS not easy to determine for wdiat professional level the book is 
intended Perhaps the answer may be surmised from the glossary 
at the end Here the leader wall learn that anterioi means “m front of,” 
that medial means “pertaining to the middle” and that an opaque object 
“does not permit the passage of light ” Putting in a contact glass is 
knowai as its “insertion,” and the reader wdio wqshes to know' wdiat 
taking It out is called has only to look up the w'ord “removal ” How'- 
ever, it is not as a literary technician that Mi Salvaton should be 
judged, and his laboratoiy skill is evident enough q 
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SURGICAL TREATMENT OF SYPHILITIC PRIMARY ATROPHY 
OF THE OPTIC NERVES (SYPHILITIC OPTOCHI- 
ASMATIC ARACHNOIDITIS) 

A CImicoanatomic Study 

WALTER L BRUETSCH, MD 
INDIANAPOLIS 


O F LATE a nuinbci of publications have appealed on the surgical 
tieatinent of S3^philitic primary atrophy of the optic nerves ^ Neuro- 
surgical intervention in treatment of this condition is based on the 
recently advanced theory that syphilitic ai achnoiditis, involving the optic 
neiveSj produces atrophy of the neives The purpose of the operation 
IS to free the optic neives of the adhesions believed responsible for 
pleasure and constriction, which is followed by atrophy of the nerves 
In the past othei h3’’potheses of the pathogenesis of primary syphilitic 
optic nerve atiophy, formeily called tabetic optic nerve atrophy, have 
been advanced The earliest theory placed the essential lesion in the 
ganglion cells of the retina Some investigators expressed the belief that 
the atroph3' originated as a primary degeneration of the nerve fibers 
The “retinal theory’^ was disproved by the work of Leri,^ who, on the 
basis of the histologic examination of a lai ge anatomic material, expressed 
the view that the primaiy lesion of tabetic atrophy of the optic nerve 
consists in an inteistitial neuritis Similar conclusions were reached by 


This study was aided by a grant from the American Society for the Prevention 
of Blindness and the American Social Hygiene Association 

From the Research Department, Central State Hospital, and from the Depart- 
ment of Neurology and Psychiatry, Indiana University School of Medicine 

1 (a) Vincent, C , Jeandelize, and Bretagne Atrophie optique tabetique et 
neuro-chirurgie. Bull Soc d’opht de Pans 49 245, 1937 (&) Vail, D Syphilitic 
Opticochiasmatic Arachnoiditis, Am J Ophth 22 505, 1939 (c) Hpusman, L 
Blindness Due to Syphilitic Arachnoiditis of the Optic Nerves and Chiasm 
Restoration of Vision Following Surgical Intervention, Tr Am Neurol A 65 

1939, (d) Syphilitic Atrophy of the Optic Nerve and Papilledema Due to 
Optochiasmal Arachnoiditis Indications for Surgical Intervention, Arch OphtJi 
23 1107 (May) 1940 (e) The Surgical Treatment of Syphilitic Optic Atrophy 

to Chiasmal Arihnmditis, Am J Ophth 24 119, 1941 (/) Schaub, C F 
Surgical Treatment of Syphilitic Optic Atrophy (Syphilitic Optico-Chiasmatic 
Arachnoiditis), Dis Eye, Ear, Nose & Throat 1 326, 1941 

2 Lerie, A Etude de la retine dans I’amaurose tabetique, Nouv iconog de 
la Salpetriere 17 304 1904 , Etude du nerf optique dans I’amaurose tabetique, ibid 

358, 1904 
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The etiologic factor in optochiasmatic arachnoiditis remains obscure 
in most cases/^ except in those which follow otitis media and a 
syphilitic infection In most other cases with symptoms of optochias- 
matic arachnoiditis there is apparently a process within the optic chiasm, 
either inflammatory or demyehnatmg, involving the nerve fibers and 
the arachnoid at the same time 

SYPHILITIC OPTOCHIASMATIC ARACHNOIDITIS 

In the discussion of optochiasmatic arachnoiditis S 3 phihs has only 
of late received consideration In most cases in which an exploration 
of the chiasm was performed the process was of nonsyphihtic origin 
Only since 1934 has syphilis been given the prominent role ^\hlch it 
deserves in the causation of arachnoiditis, although it occurs mostly 
in asymptomatic form Subsequent!}’’, from a neurosurgical stand- 
point, its importance has been overemphasized, for the idea has been 
accepted widely that syphilitic arachnoiditis, involving the optic nerves, 
IS responsible for syphilitic piimar} optic nerve atroph} 

Probably the first to operate for syphilitic pnniarj optic ner\e atrophy was 
Cushing 1= In 1930, in a senes of other cases, he reported the history of a patient 
aged 39 with progressive failure of vision of three j cars’ standing, bitemporal 
field defects and large central scotomas The optic disks showed grajish atrophj 
Vision was 2/200 in the left e>c and 20/50 in the right eje The patient had a 
history of possible congenital syphilitic infection, for which he had not been treated 
The Wassermann test of the blood gave a negative reaction, but the lumbar spinal 
fluid showed a trace of globulin, 7 cells per cubic millimeter and slightly positive 
Wassermann and Kahn reactions Except for the ophthalmologic findings, the 
physical examination was wholly without significance The patient was first placed 
under routine antisyphilitic treatment, but vision kept on failing It was then 
thought that the condition was due to a tumor, and operation was advised Explora- 
tion disclosed that the chiasm was embedded in a distinctly thickened and grayish 
arachnoid, containing a great excess of fluid The patient made a perfect recov’crv 
from the operation, but there was no improvement in vision 

Cushing, with his keen judgment, recognized at once the reason for 
the lack of visual improvement m this case The cause, as he explained 
it, may he in the fact that the same process which caused the thickening 
of the pia-arachnoid likewise affected and permanently damaged the 
optic nerves His assumption prov^ed to be correct, as will be shown in 
the present study, which was directed toward the solution of this 
question 

11 Bruetsch, W L The Etiology of Optochiasmatic Arachnoiditis, Arch 
Neurol S: Psychiat, to be published 

12 Cushing, H The Chiasmal Syndrome of Primary Optic Atrophy and 
Bitemporal Field Defects m Adults with a Normal Sella Turcica, Arch Ophth 
3 505 (May) , 704 (June) 1930 
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REPORT OF CASES 

Case 1 — Pitmaiy syphxhttc optic xtcive* atiophy occur) tng tn a patioit with 
tabes do) salts, syphihtic optochtasuiatic ai achuotdttis as a possible cause of atrophy 
of the optic nerves 

Histoiy — The patient had had a chancre at the age of 18 Twenty years later 
he experienced the first shooting pains During the next year he became aware of 
obscuration of vision This led him to consult a physician, who gave him five 
injections of neoarsphenamine This was the first time that he received any treat- 
ment for syphilis Vision decreased steadily, and within one year he was com- 
pletely blind Gastric crises then developed Several years later he began to 
have difficulty in ixalkng, and at the age of 57 he had completely lost control of 
both lowei extiemities 



Fig 1 (case 1) — Primary syphilitic atiophy of the optic nerves m a tabetic 
patient Arachnoidal bands (syphilitic optochiasmatic arachnoiditis) extend from 
the pons and insert on both optic nerves in front of the chiasm 

Physical Examination — The patient, aged 57, was totally blind He could not 
perceive even a very bright light with either eye Both optic disks were chalky 
white The other neurologic signs were typical of tabes dorsalis Memory was 
good, and there was no psychosis The Wassermann, Kahn and Kline reactions 
of the blood were negative The Wassermann reaction of the spinal fluid was 
positive The cell count of the fluid was 3 cells per cubic millimeter, and the Ross- 
Jones and Pandy test gave weakly positive reactions The colloidal gold curve 
was 0123321000 

The patient was given a course of malaria therapy, without improvement in 
sight or gait 

He died three months after admission to the hospital, of tuberculous spondylitis 
and pulmonary tuberculosis 
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Postmoiicm Obsc)~jaiton '! — Firm arachnoidal adhesions originated in the middle 
portion of the pons and inserted on bofh optic nerves, immediateh m front of the 
chiasm (fig 1) Both third nerves emerged outside the adhesions The thickened 
arachnoidal bands pulled the optic nerves and the optic chiasm backw ard, suggesting 
that during life traction vas exerted on both nerves The volume of the optic 
nerves was reduced to about one-half pr less that of the normal ner\e Atrophv 
ot the left optic ncr\c was even greater \t the site of insertion of the arachnoidal 
band on the left optic nerve there octurred a kink Here tlie optic nerve fibers 
had almost entireh vanished 

The capsular surface of the hypophjsis was tliiekencd giving the impression 
that at one time an intense inflammatorv pioeess had taken place about the optu 
chiasm and the hvpoiihvsis 



Fig 2 (case 1) — Thickened optochiasmatic arachnoid passing over the atropine 
optic nerve Hcmatoxvdin-eosin stain, X SO 

Histologic Examination — Examination of the arachnoidal adhesion') about the 
chiasm revealed a thickened membrane, consisting of seveial rows of proliferated 
arachnoidal cells Next occurred an increased number of fibi oblasts, which had 
produced a thickened layer of connectiv'c tissue (fig 2) There were no round 
cell infiltrations or vessels showing syphilitic endarteritis No spirochetes weie 
observed in the thickened optochiasmatic arachnoid 

Both optic nerves, the optic chiasm and the optic tracts showed complete 
demvelination (atrophy) In some portions of the pia of the intracranial portion 
of the optic nerves a few' scattered round cells were present In the trabecul u 
connective tissue of the interior of the intracranial portion of the optic nerves 
1 plasma cell was- noted in every third oil immcision field Treponema pallidum 
w as not identified m the optic nerv es 
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In the pia of the floor of the third \entncle and m othei areas at the base ot 
the brain plasma cells were arranged in single file No such infiltiation of plasma 
cells was present in the meninges over the upper aspect of the brain The cerebral 
cortex was free of perivascular infiltrations, le, of changes characteristic of 
dementia paralytica 

The posterior columns of the spinal cord showed degeneration, characteristic 
of tabes 

Comment — When I saw the base of this biain in 1932, I was con- 
vinced that the “tabetic optic nerve atiophy’^ in this case was the 
result of arachnoidal adhesions and that blindness could have been 
prevented by suigical intervention 1 had this case in mind when I 
recommended surgical treatment for optic nerve atiophy in the dis- 
cussion on the papei by Moore and Woods, read before the Associa- 
tion of American Physicians in 1938 I did not publish the case because 
I wanted to collect other instances of syphilitic atroph)’’ of the optic 
nen'^e I began to accumulate anatomic material, not only of syphilitic 
atrophy of the optic neives but Mso of ati opines caused by such condi- 
tions as brain tumor, multiple sclerosis and Schilder’s disease To form 
a sound judgment on the mechanism of degeneiation of the nerve fibeis 
in cases of optic nerve atrophy, which vanes with the etiologic factor 
involved, it was necessary to examine histologicalh a large material of 
ati opines of the optic nerve of various causes 

Today I am no longer certain that the arachnoidal adhesions were 
the sole cause of the atiophy of the optic neiwes m the case just 
described Two reasons changed my mind Fust, the intracranial 
portion of the optic nerves show ed complete demyelination If demyeli- 
nation had been due to ti action or piessure alone, i e , to mechanical 
effects, areas with normal nerve fibers •would have been left Second, 
m the pia at the base of the brain there was a mild degree of plasma 
cell infiltration, indicating that basically the atrophy in this case had its 
origin in chronic basilar syphilitic meningitis, as it has in other instances 
of piimar}^ syphilitic atrophy of the optic nerves In the intracranial 
portion of the optic neives, in the chiasm and even more so viathm 
the optic tracts an occasional plasma cell was obseiwed This obsei- 
^ation, howevei, cannot be given too much weight in the argument, 
because a few scattered plasma cells and lymphocytes are occasionally 
present within the optic nerves, the chiasm and the optic tracts of 
neurosyphihtic patients who do not have optic neive atrophy Further- 
moie, seventeen 3 '-ears had passed since the patient had become blind 
It is obvious that during this period the degree of plasma cell infiltration 
the base of the brain and ■within the optic nen^es had undergone 
^ reduction, adding to the difficulties of conect interpretation of the 
histologic observations 

13 Moore J E , Woods, A C , Hopkins, H H , and Sloan, L L The 
reatment of S3'phihtic Primary Optic Atrophy, JAMA 111 385 (July 30) 1938 
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Case 2 — Development of atiophy of the optie nerves and bilateral ptosis m a 
patient zvitli dementia paialyhca four years aftei malaual therapy, vi spite of 
lapid improvement in the spinal fluid Optic nerve atrophy and involvement of 
the ciantal nerves wete assumed to be caused by syphilitic opto chiasmatic aiach- 
noiditis The poor health of the patient ptohibitcd surgical intcivcntion Necropsy 
icvealed the striking absence of arachnoidal adhesions in the chiasmic region 

History — A woman aged 47 was admitted on July 26, 1928, with clinical and 
serologic signs of dementia paralytica There were no complaints of failing vision 
She was given a course of tertian malaria therapy, experiencing nine eleva- 
tions of temperature, ranging from 101 to 104 F After malarial therapy the acute 
mental symptoms of dementia paralytica subsided, but there was slowly progressing 
mental deterioration For about tw'O j'cars after malarial therapy there was no 
obvious indication that her eyesight was failing Then, in 1930, it was noted that 
she had difficulty in getting about the ward At the same time, bilateral ptosis 
and paralysis of the left sixth nerve developed (fig 3) Within one jear, however, 
the ptosis improved considerablj At the end of 1932 vision had become reduced 
to a point at which the patient could perceive only strong light before her ejes 
Owing to the deteriorated mental stage, examination of the visual fields was 
alw ays unsatisfactory ^ 



Fig 3 (case 2) — Face of the patient with primarj svphihtic atrophy of the 
optic nerves, accompanied with invohement of the third and sixth cranial nerves 
(ptosis and internal strabismus of the left eye) See figure 4, w'hich shows the 
base of the brain of this patient 

Strikingly the rapid loss of vision became noticeable during a time wdien there 
was pronounced improvement in the spinal fluid In the tw'O jears following 
malarial therapy, the findings in the spinal fluid indicative of dementia paralytica 
remained unchanged except for the cell count In the next three years, from 1930 
to 1933, there w'as a complete return to normal of all reactions, including the 
Wassermann reaction, the cell count, the total protein content and the colloidal 
gold reaction 

In the succeeding years the patient became bedfast , sacral ulcers developed, and 
she died in 1940, of pyelonephritis 

Postmortem Observations — Except for a few delicate strands of arachnoid pass- 
ing over the right optic nerve, there were no arachnoidal adhesions in the opto- 
chiasmatic region (fig 4) About the exit of both third nerves the pia-arachnoid 
revealed moderate tluckening The optic nerves had a grayish appearance and 
were reduced in size Both third nerves were atrophied, having less than one-half 
the volume of a normal oculomotor nerve 

Histologic Examination — There was complete gray atrophy (demyehnation) 
of the optic nerves, optic chiasm (fig 5) and optic tracts, giving the impression 
of “primary parenchymatous degeneration’ of the nerve fibers However, careful 
search revealed slight residual inflammatory changes in the form of scattered 
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foci of plasma cells and lymphocj'tes m isolated areas of the periphery of the 
optic nerves and chiasm (fig 6) The visual pathways were examined for T 
pallidum, but no organisms weie seen In the interioi of the intracranial portion 
of the optic nerves and within the chiasm, about small vessels, from 2 to 5 plasma 
cells were noted in some oil immeision fields, wdiilc other fields w^ere free of such 



Fig 4 (case 2) — Base of the biain of a patient W'lth syphilitic atrophy of the 
optic nerves, revealing complete absence of optochiasmatic adhesions Arrows point 
to the atrophied third nerves 




Fig 5 (case 2) — Complete gray atrophy of the optic chiasm, Weil stain for 
W'h ' +1 > X 7 The lower picture represents a normal optic chiasm, stained 

itn the same stain and photographed w'lth the same magnification for comparison 


cells There w'ere also enlarged perivascular spaces, although now'^ empty of 
round cells, suggesting that at one time the exudative process had been much 
*^ore intense 
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In the orbital convolutions and over the pons the pia-arachnoid was practically 
normal, and only on intensive search could a few isolated round cells be detected 
In other words, there was more round cel) infiltration in the pia of the intra- 
cranial portion of the optic nerves than in other areas of the base of the brain 

Third Nerves The pia of the third ner\es was normal, but in the interior of 
the nerves plasma cells were more frequent than within the optic nerves Some 
of the nerve fibers were partially demyelinated The loss of myelin was more 
pronounced in the right than in the left third nerve The ganglion cells of the 
nuclei of the third nerv'es were normal 

In the cerebral cortex the perivascular mfiltratioiis had completely receded, 
leaving no trace of dementia paralytica evident even to the experienced observer 

The posterior columns of the cord showed a slight degree of degeneration of 
the tabetic type 



Fig 6 (case 2) — Residual focus w'lth plasma cells and lymphocytes m the pia 
of the intracranial portion of the atrophied optic nerve, persisting m spite of an 
entirely normal spinal fluid Toluidine blue stain , X 225 

Comment — In this case atrophy of the optic nerve developed slowly 
in the years following malarial therapy, and at a time when the spinal 
fluid findings were returning to normal It was argued that contracting 
arachnoidal adhesions at the chiasm were the cause of the atrophy of the 
optic nerves This belief was strengthened by the appearance of 
changes in the third and sixth cranial nerves, which were thought to 
be caused by the same arachnoidal adhesions Exploration of the 
chiasm was considered, but the patient’s poor state of health prohibited 
surgical intervention At autopsy, the complete absence of arachnoidal 
adhesions at the base of the brain came as a surprise Prior to death 
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much weight was given to Hausman’s statement that the diagnosis 
of syphilitic chiasmatic arachnoiditis should be considered when, m 
addition to atiophy of the optic nen’'es, there is involvement of other 
cranial nerves This assertion is logical, for syphilitic arachnoiditis is 
usually not confined to the chiasm, but involves the entire base of the 
brain 

How, then, can one explain the occuirence of optic nerve atrophy 
and ptosis m the presence of an interpeduncular space entirely free of 
arachnoidal adhesions, and developing after an otherwise successful 
course of malarial therapy, as evidenced by improvement m the spinal 
fluid? Microscopic examination furnished the clue The atrophy of 
the optic nerves in this case finds its explanation m the now definitely 
established theory that degeneration of the neives occuis as the result 
of an inflammatory process within the neiwes and the chiasm 

Therapeutic malaria cleared up the mflammatoiy process m the 
ceiebial cortex but did not influence materially the round cell mfiltia- 
tion at the periphery of and within the optic nerves There the inflam- 
mation continued, advancing slowly m the course of several years from 
the peiiphery toward the center of the neives That this sequence of 
events had taken place was substantiated by the observation that at the 
periphery of the optic nerves as well as within the septal connective 
tissue plasma cells could still be seen In addition, m the interior of 
the chiasm were vessels surrounded with enlarged peiivascular spaces, 
giving evidence that at one time rather heavy perivascular infiltrations 
were piesent 

An important point of clinical mteiest is the circumstance that all 
tests of the spinal fluid, including the Wasseimann test, cell count, • 
determination of the total protein and colloidal gold test, gave entirely 
normal results for five years prior to death Yet histologic exami- 
nation revealed that a slight exudative piocess was still present (fig 6). 
This brings out the hitheito unsuspected fact that m spite of a com- 
pletely noimal spinal fluid a mild inflammation may persist about and 
within the optic nerves 

The ptosis is explained on a similar basis, namely, persistence of 
niteistitial neuntis of the third nerves, leading to demyelmation Later,, 
the inflammatory phenomena subsided, with restoration of partial func- 
tion The excellent regenerative ability of the third nerves was demon- 
strated experimentally m chimpanzees, in which functional recovery m 
ocular muscles took place after section of the oculomotor nerve 

14 Hausman, L Relation of Syphilitic Optic Atrophy and Papilledema to 
Adhesions at the Chiasm Indications for and Results of Surgical Treatment, 
Arch Neurol & Psychiat 43 1034 (May) 1940 

15 Bender, M B , and Fulton, J F Functional Recovery in Ocular Muscles 
0 a Chimpanzee After Section of Oculomotor Nerve, J Neurophysiol 1 144, 1938 
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Case 3 — Isolated svpJuutic pumaiy aliopJiy of the optic nerves associated ivith 
-involvement of the thud and snih ciantal nerves, folloxvcd by development of 
dementia paialvtica of tabetic type Autopxy revealed syphilitic aiachnoiditis 
involving the optie naves, the chiasm and the thud and sixth neivcs Surgical 
icmoval of atoclinoidal adhesions xvould have been xvillioiit avail, because the tliicl- 
cned aiachnoid passed harmlcsslv oi'ci the chiasm and the diffuse infiltration of 
plasma eclls zmthin the optic nerves and the chiasm zvould have persisted 

Histoiy — A man aged SO, \\hilc operating a punch card machine, noticed that 
his ejesight was failing Within the next four and one-half jears impairment of 
vision piogressed to total blindness Si\ months later he became forgetful and 
exhibited paranoid tendencies toward his family, necessitating commitment to an 
institution 

Physical Examination — The patient was totallj iilind He could not perceue 
a flashlight immediately before his ejes Both lids drooped, and the left eje 
was turned inward (fig 7) Both pupils weic in inid-dilatation, of egual size, 
slightly irregular in outline, and fixed to light Both optic disks had sharp outlines 
and were distmeth atrophic 



Fig 7 (case 3) — Face of patient with prImar^ syphilitic atrophy of the 
optic nerves, associated w'lth partial ptosis and internal strabismus of the left eye 
(involvement of the third and sixth nerves), follow’ed fi\e years later by dementia 
paralytica of tabetic form Figure 8 shows the optochiasmatic region of this 
patient 

Hearing was diminished on the right side The patellai reflex was absent 
bilaterally The patient w’as unable to w'alk, and gait could not be tested There 
w’as incontinence of urine Mental deterioration w'as evident 

Examination of the lumbar cerebrospinal fluid show'ed a positive Wasssermann 
reaction, a trace of globulin, 17 cells per cubic millimeter and a colloidal gold curve 
of 4443321000 The Wassermann, Kahn and Kline reactions of the blood w'ere 
positive 

The patient died eighteen months after admission, of bronchopneumonia 
Postmortem Evamination — On elevation of the frontal lobes of the brain, a 
thickened arachnoid w'as noted, which extended along both optic nerves to the optic 
foramens The brain w'as carefully removed wuthout disturbing the arachnoidal 
adhesions Examination of the base of the brain revealed syphilitic arachnoiditis 
(fig 8) The thickened arachnoid extended from the pons, embedded tightly both 
third nerves, surrounded the internal carotid arteries and continued to the optic 
chiasm A thick arachnoidal band stretched over the right optic nerve and ter- 
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nunated in front of the chiasm There was no piessuie indentation in the right 
optic nerve of the type that has been described and sketched by investigators of 
this subject Both optic nerves were somewliat reduced in size, but the diagnosis 
of atrophy of tlie nerves could not be made with cei tainty from the gross appearance 
of the nerves, which vere of fairl}"- good volume The third nerves were definitely 
atrophied and emerged through the fibrosed arachnoid The pia-arachnoid over the 
tip of both tcmpoial lobes and ovei the anteiior portion of the orbital region was 
transparent 

lilicj oscoptc Eiajiniiaftoii — The m 5 'elm sheath preparations showed complete 
gray atroph}’’ of both optic iieives, with no remaining noimal nerve fibers (fig 9)f 
The atrophy was also complete in the chiasm and in the optic tracts In the pia 
of the intracranial portion of both optic nerves there were round cell infiltrations, 
which in isolated places formed massive foci and penetrated towaid the interior 
(fig 10) Throughout the entire diameter of the intracranial portion of both optic 



Fig 8 (case 3) — Pnmarj syphilitic atiophy of the optic nerves with syphilitic 
optochiasmatic arachnoiditis The thickened arachnoid embraces both third nerves 
(arrows) and internal carotid arteries and continues over the chiasm to the orbital 
convolutions 


nerves there was moderate plasma cell infiltration, occurring mostly about small 
vessels and capillaries The plasma cells were arranged in single file and could 
not be seen with low power magnification, such as that in figure 10 A similai 
but more intense, inflammatory process prevailed about and within the chiasm, 
vhere plasma cells and lymphocytes were scattered everywhere Sometimes m one 
oil immersion field as many as 10 plasma cells could be observed In other voids 
in the optic nerves, in the chiasm and, to a lesser degree, in the optic tracts there 
was an interstitial neuiitis Spirochetes were not observed m the structures of the 
visual pathways 

16 Rea, R L Neuro-Ophthalmology, St Louis, C V Mosby Companj, 
1941, p 591 
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Optochiasmatic Arachnoid At no place did the arachnoid have a constricting 
or pulling effect on the optic nerves, the chiasm or the third nerves The thickened 
arachnoid was diffusely infiltrated in its entire width with lymphocjtcs and plasma 
cells 

There was a similar round cell infiltration in the pia of the stalk of the 
hypophysis, and even within the stalk plasma cells were present in diffuse fashion 

In the pia at the base of the brain, adjacent to the chiasm, round cell infiltration 
was slight, while, in contrast, in tlie pia of the chiasm the inflammatory process 
was much more intense A few vessels at tlie base of the brain exhibited syphilitic 
panarteritis 

In the cortex of the orbital and temporal lobes and m the gray matter extend- 
ing upward as far as the island of Red there were slight perivascular infiltrations. 



Fig 9 (case 3) — Complete gray atrophy of both optic nerv'es Note the arach- 
noid passing harmlessly over the optic nerves Wed myelin sheath stain , X 
The lower picture shows normal optic nerves, stained with the same stain, for 
comparison 

but m the upper part of the brain the cortex was strikingly free of exudative 
changes 

Third Nerves Around the periphery of the third nerves there was definite 
round cell infiltration Everywhere in the interior of the third nerves were numer- 
ous plasma cells, averaging from 15 to 20 in one oil immersion field The oculo- 
motor nerves disclosed a considerable degree of demyehnation The arachnoid, 
which was diffusely infiltrated with round cells, passed over the third nerves with- 
out compressing the nerve structures The nuclei of both third nerves were normal 
In the spinal cord was moderate degeneration of the posterior columns 
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Fig 10 (case 3) — Intracranial portion of the optic neive with massive inflam- 
matory focus penetrating from the margin toward the interior Throughout the 
entire diameter of the optic nerve there is plasma cell infiltration, which cannot 
be seen w’lth this low magnification Toluidine blue stain, X 75 


Fig 11 — Asymptomatic, syphilitic optochiasmatic arachnoiditis without optic 
”ene atrophy 
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Covimcut — If at an earliei stage of the atiophy of the optic neives 
in this case the chiasm had been explored, the suigeon would have noted 
thick arachnoidal adhesions However, the surgical removal of the 
thickened optochiasmatic aiachnoid \\ould have been without benefit, 
foi the inflammatoiy process within the optic neivcs and chiasm would 
have continued 

The accompanying involvement of the thud and sixth nerves had 
suggested that basilar aiachnoiditis produced ptosis and internal stia- 
bismus as a lesult of mechanical pressuie The gioss appearance of the 
base of the hi am also seemed to substantiate this clinical interpretation 
Micioscopic examination coirected this impression, showing that the 
atiophy of both thud neives was the lesult of an interstitial neuritis 
In summary, one may say that the same inflammatoi} process which 
had produced the atiophy of the optic neives had caused the atiopln 
of the thud neives The thickening of the arachnoid was onl} secondar} 
to the existing basilar meningitis, and was of no essential consequence in 
the causation of the nei\e ati opines 

COMMENT 

In addition to the 3 cases lepoited m this paper, 9 othei instances 
of syphilitic atiophy of the optic neiwes formed the mateiial of this 
study In none of the cases, wuth the possible exception of case 1, w'as 
there any anatomic evidence that the ai achnoidal adhesions, if they w ere 
piesent at all, w'eie the cause of the atrophy of the optic neiw'es In 
case 1, at the time of the gioss inspection, it appeared that the aiach- 
noidal fibiosis had exerted a pulling effect on the optic neries, causing 
mechanical atrophy of the neive fibers liistologic examination hof\- 
ever, indicated that the atrophy of the optic nerves, as m all the other 
cases, W'as veiy likely the result of an inteistitial neuiitis Aftei the 
optic nerves had w'asted and the fibrosed arachnoid had conti acted, the 
arachnoidal bands pulled back the atrophied nei ves and created a condi- 
tion w'hich at fiist sight w'as suggestive of a mechanical cause of the 
atrophy 

THE MECHANICAL THEORY OE OPTIC NERVE ATROPHY 

What convinced me most that the optochiasmatic adhesions of s)'ph- 
ilis are not the cause of optic nerve atrophy was a study of the effect 
of piessuie which w'as exerted directly by tumois on the optic nerves 
Contrary to common belief, the optic neives aie tough structures, w'hich 
can withstand much piessure without undei going generalized atiophy 
The histologic picture of pressure atrophy of the optic nen'es is entiiely 
diffeient from that of syphilitic atrophy of the nerves In the case of 
optic nerve atrophy due to direct pressuie one finds peripheral and 
other circumscribed areas of normal-staining iieiwe fibers although the 
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optic nei ves ina)'- have been i educed to i ibbons In the case of complete 
s)^philitic optic neive atioph}^ no noimal nerve fibers are left, and the 
optic neives may have letamed a fairl}^ good volume If the atrophy 
associated with syphilis is not complete, the preserved tissue is usually 
situated in the centei of the nei ve, indicating that the interstitial neuritis, 
which pi ogi esses fiom the maigiii, has not yet i cached the centrally 
located neive fibeis 

FREQUENCY OF OPTOCIIIASMATIC ARACHNOIDITIS ASSOCIATED WITH 
SYPHILITIC PRIMARY ATROPHY OF THE OPTIC NERVES 

In making exploiations of the chiasm m cases of syphilitic atrophy 
of the optic nenes, some operatois lepoited the consistent presence of 
aiachnoidal adhesioi^s, vhile otheis failed to obseive jiathologic arach- 
noidal bands Fiom these lepoits one gains the impiession that neuio- 
surgeons have little conception as to ivhat is a noimal and what is an 
abnoimal aiachnoid Fine bands of aiachnoid arising from the neigh- 
boiing arteiies and sti etching ovei the optic nerves and chiasm are 
fiequentl}^ present and are a noimal variant of the chiasmatic cistein 
Throughout the piesent study special attention was given to the state 
of the optochiasmatic arachnoid Of 12 cases of syphilitic optic nerve 
atrophy the intei peduncular space was entirely fiee m 4, oi 33 per cent 
In 2 cases, or 17 per cent, there was slight aiachnoidal thickening, which 
was not outside possible physiologic limitations In the lemaming 
50 per cent there was iiici eased thickening of the arachnoid, which 
permitted the diagnosis of syphilitic optochiasmatic ai achnoiditis In 
none of my cases had the aiachnoid assumed the thickness shown in the 
2 photogiaphs illustrating nonsyphilitic arachnoiditis presented by 
Horrax ® 

In a senes of 100 cases of dementia paralytica without optic 
nerve atiophy there was a somewhat similar, but m one lespect signifi- 
cantly diffeient, percentage as to the presence or absence of thickening 
of the optochiasmatic aiachnoid In 27 pei cent of the cases the base 
of the brain was free of arachnoidal adhesions In 52 per cent the 
arachnoid was somewhat thickened, but was possibly still within normal 
limits Only in 21 pei cent was there unmistakable optochiasmatic 
aiachnoidits This figuie is in contrast to the 50 per cent in cases of 
syphilitic optic nerve atiophy This observation could be interpreted 
as indicating that in patients with optic nerve atiophy there is generall}'^ 
^a highei degiee of meningitis at the base of the brain than in neuro- 
syphilitic patients without optic atrophy This interpretation would 
accoid well with the idea that optic neive atiophy is the lesult of 
basilai syphilitic meningitis However, the decisive factor in the genesis 
of optic neiwe atrophy is not the mechanical effect of aiachnoidal thick- 
ening, lather, it is the inflammatoiy piocess, and whether this process 
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penetiates into the optic nen^es or the exudative phenomenon remains 
confined to the pia and arachnoid The importance of this factor is illus- 
trated by the cases of neurosyphihs without optic atrophy In figure 11 
one sees arachnoidal adhesions which are as thick as those in cases of 
optic nerve atrophy Yet in this' case there was no atrophy of the optic 
nerves, for the round cells, which were piesent in the pia and arachnoid, 
had not invaded the interior of the optic nerves It is significant that both 
Leii- and Stargaidt,® in their excellent anatomic studies dealing with 
syphilitic atrophy, noted the arachnoidal liands in the optochiasmatic 
region, but did not attribute to them any paiticulai significance in the 
genesis of the atiophy of the optic nerves 

& 

RESULT or OPnR\TIOXS 

Surgical intervention m cases of s}'philitic optic nerve atrophy is 
being carried out with increasing frequency V mcent went so far 
as to raise the. question whether one should not operate m all cases 
of “tabetic optic nerve atrophy ” He summed up the question by saying 
that it is not possible to give a final answer as to the propriety of such 
interv'ention and that the lesults of more operations must be awaited 
Vincent made these comments in the discussion on a case of syphilitic 
optic nen'^e atrophy in which he had removed the thickened chiasmatic 
arachnoid but the operation was not followed by improvement of 
vision In general, the results of this exploratory operation on syphilitic 
patients with optic nerve atiophy have been conflicting, some obsen^ers 
reporting little, if any, impiovement of vision, while others aie enthusi- 
astic about the pioceduie In Cushings^- patient with optic nerve 
atrophy due to congenital syphilis, the removal of the thick arachnoidal 
adhesions did not lead to improvement of vision Dandy performed 
exploratory opeiations in 3 cases In none was there any evidence of 
adhesive arachnoiditis, and the opeiative lesults w^ere neither beneficial 
nor deleterious Hausman,^^ on the othei hand, observed adhesions 
around the optic chiasm in all 3 cases in wdiich he operated, and after 
removal of the adhesions vision improved The most enthusiastic 
advocates of the surgical treatment of primary s}q)hihtic optic nerve 
atrophy have been Vail,’-*’ Hausman and Schaub They stated that 
if the operation is performed before it is too late impiovement in vision 
may result Schaub observed 10 cases of syphilitic optic nerve 
atrophy treated surgically In only 1 of these did the process progress 
to blindness The condition m the others lemained stationary or showed 
slight visual improvement Howevei, the criticism must be made that 

17 Dandy, W E , cited by Moore, J E , Hahn, R D , Woods, A C , and 
Sloan, L The Treatment of Syphilitic Primary Optic Atrophy, Am J Syph , 
Conor & Ven Dis 26 407, 1942 
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in most cases of syphilitic optic nei've atiophy in which opeiation -was 
pel formed not enough time had elapsed befoie the cases were reported 
to justify convincing conclusions. 

Moore and Woods stated the belief that m spite of the negative 
result m some instances, suigical exploration of the chiasmic aiea is 
justified in cases of syphilitic piimary atiophy of the optic neives in 
which visual failure is progressive in spite of malarial therapy, which 
at that time was the most efficaaous mode of treatment This vas 
also my advice befoie the piesent histopathologic stud)'’ disproved the 
theory that syphilitic optochiasmatic arachnoiditis is the undei lying 
cause of optic nerve atrophy The question aiises as to the effect the 
conclusions of this study will have on the suggestions of such out- 
standing authorities on syphilitic optic neive atiophy as Mooie and 
Woods, although they admitted that, m their opinion, the lesults of 
opeiation weie not hopeful, to say the least Or should one listen 
to the advice of Cushing,^- who counseled all to stiive for the avoidance 
of futile operations in cases of primary optic atrophy^ 

The final decision must be left to the physician who is m charge 
of the patient with syphilitic optic nerve atrophy That a decision will 
be difficult IS indicated by the favorable lepoits of surgical intervention 
by other surgeons But it must be emphasized that most such cases 
concern patients with failing vision in the early stages of syphilis 
Alpers and Yaskin^® described a case of neuiosyphilis with failing 
vision in which there was no response to medical treatment A trans- 
frontal craniotomy was performed, and the removal of chiasmatic 
arachnoiditis lesulted in complete relief from headache and disturbance 
of vision On the other hand, m a similar case of neuiosyphilis in the 
eaily stages Frangois did not see any visual improvement after opera- 
tion, but later, with the use of fever therapy and sulfur in oil, vision 
improved in one eye The other eye lemained blind In these instances 
there was also choked disk, wdiich is rare m cases of late neuiosyphilis 
and is (Practically never present in cases of primaiy syphilitic optic 
nerve atrophy The pathologic process underlying loss of vision, if a 
choked disk is present, is difficult to ascertain In laie instances 
papilledema is due to the presence of a gumma, producing generalized 
mtiacianial pressure Or the papilledema may be due to syphilitic 
retrobulbar neuritis, confined to the most anteiior portion of the orbital 

18 Moore, J E, and Woods, A C The Pathology and Pathogenesis of 
Syphilitic Primary Optic Atrophy A Critical Review, Am J Sj'ph , Conor & 
Ven Dis 24 59, 1940 

19 Alpers, B ' J > and Yaskin, J’ C Choked Disc in Syphilis of the Ner\ous 
System, Am J M Sc 190 333, 1935 

20 Francois, J Arachnoidite optochiasmatique syphihtique et pyretotberapie. 
Bull et mem Soc frang d’opht 50 185, 1937 
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poition of the optic neives-’ If Aision impioves aftei exploration of 
the chiasm, one is justified in attiihuting the favorable result to the 
operation However one should not foiget that cases of spontaneous 
lecoieiy of Ausion and subsidence of papilledema in the earlier stages 
of syphilis have been leported by Wilhiand and Saengei in vhich the 
patient lecewed only loutine antisjphihlic tieatment, oi no therapy at all 

CONCLUSIOXS 

Recent theories have attributed the cause of piimaiy syphilitic 
atrophy of the optic neives to sj'phihtic optochiasmatic arachnoiditis, 
and surgical intervention has been recommended On the basis of a 
histologic stud} of 12 cases of syphilitic pnmau atrophy of the optic 
ner^es, the propiiety of suigical inteivention is discussed 

In 4 cases of syphilitic atrophy of the optic nerves no arachnoidal 
adhesions were piesent at all, and in 2 other cases the slight arachnoi- 
dal thickening could he consideied as still \\ithm noimal limits In the 
other 50 pei cent of cases there \\as definite s\phihtic arachnoiditis 
m the optochiasmatic region In these cases the pronounced ihickemng 
of the arachnoid, huiying the optic nerves, the chiasm and. at times, 
the third and other cranial neivcs, suggested fiom the gross appearance 
alone that the arachnoidal process could be implicated m the atrophy of 
the optic nen'es Micioscopic examination collected this erroneous 
impression, leveahng that the thickened arachnoid passed haimlessly 
over the optic nerves and chiasm, leaving no signs of piessuie, such 
as constrictive grooves in the optic nerves 

Primar}'' syphilitic optic nerve atrophy is essentially the result of an 
inflammator} piocess in the inti acranial poition of the optic nerves and 
in the chiasm The inflammation has its origin m a basilar syphilitic 
meningitis, which in some instances pioduces an optochiasmatic arach- 
noiditis and in others leaves the basilar arachnoid grossly unaltei ed 
Surgical removal of the arachnoidal adhesions will be of little, if 
any, benefit because the inflammatoiy process vitliin the optic nerves 
and chiasm remains unaltei ed by the opeiative procedure 

The most efficacious treatment of primaiy syphilitic optic nerve 
atrophy at the present time is inalai lal therapy ® aided by a course of 
concomitant and subsequent injections of penicillin vith 5.000,000 
units in each course 
Central State Hospital 

21 Wilbrand, H , and Saenger, A Die Neurologie des A.uges, Wiesbaden 
J F Bergmann, 1913, Vol 5, p 246 



OCULAR INJURY DUE TO SULFUR DIOXIDE 

I Report of Four Cases 
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I 

S ULFUR dioxide in high coiicentiation in the foim of the liquefied 
gas commonly used in domestic refiigeratois is an occasional cause 
of seiious ocular injury Accidental spiaymg of liquefied sulfur dioxide 
into the eyes of peisons ■\\oikmg on refiigeiation machines has in some 
instances peimanently i educed vision to light peiception through pro- 
duction of coineal opacification and vasculai ization The mannei m 
which sulfur dioxide causes such seveie damage is conjectural In the 
present report, 4 cases of ocular mjtiiy due to sulfui dioxide aie 
desciibed, and m a subsequent report an experimental study will be 
piesented aimed towaid an elucidation of the means by which sulfur 
dioxide causes the damage 

Seveial pievious desciiptions of ocular injuiy due to liquid sulfui 
dioxide have been piesented A repoit of an accident involving squiitmg 
of liquid sulfui dioxide into the face was given by Kennon ^ (1927), 
who noted lecoveiy of 20/15 vision following superficial corneal and 
conjunctival injurj'’ He drew the conclusion that sulfui dioxide is 

relatively innocuous, but this impiession was not confirmed in the 
experience of Clark,^ who described 2 cases in which exposure to liquid 
sulfui dioxide resulted in serious coineal opacification and loss of vision 
Othei instances of injury by sulfur dioxide refngeiant, with the out- 
come varying from complete recovery to dense corneal opacification, wei e 
noted, but not described in detail, by Shafer (cited by Clark and 
Goldburgh and Gouley ® A single instance of injury of the cornea and' 
conjunctiva from liquid sulfur dioxide which was successfully tieated 
With an amniotic membiane graft is included in a senes of cases of caustic 

From the Howe Laboratory of Ophthalmology, Harvard Medical School, and 
the Massachusetts Eye and Ear Infirmary 

1 Kennon, B R Report of a Case of Injury to Skin and Eyes by Liquid 
Sulfur Dioxide, J Indust Hyg 9 486-487, 1927 

2 Clark, C P Accidental Freezing of the Eye by Sulfur Dioxide, Am J 
Ophth 19 881-884, 1936 

3 Goldburgh, H , and Gouley, B Sulfur Dioxide Chemical Pneumonia , 
Report of a Case with Recoverj'^ Following Accidental Explosion of a Refrigerator, 
Unit Ann Int Med 18 237, 1943 
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burns studied by Sorsby and Symons ‘ Inquiiy among a number of 
other ophthalmologists revealed that several had seen patients with 
ocular injuries from sulfur dioxide Presumably, owing to the occur- 
lence of a considerable number of unreported accidents, the presence 
of an ocular hazard appeals to be generally recognized among persons 
using liquid sulfur dioxide in the refrigeration, as well as in the 
petroleum, industry 

When only the gaseous form of sulfur dioxide is employed, as in 
magnesium foundries, ocular reactions are, by contrast, relatively mild 
This difference is no doubt due to the warning characteristics of the gas, 
which permit avoidance of excessive exposure Whereas accidental con- 
tamination with the liquid occurs with such suddenness as to preclude 
effective reflex self protection, exposure to the gas produces symptoms 
which make its presence obvious, and even unbearable, at low'er con- 
centrations than those which cause ocular damage The warning symp- 
toms and the concentiations at which they occur have been determined 
by a number of observers (Ogata,’’* Lehmann,® Ronzani ' and Holmes 
and others®) and are considered to consist of a characteristic pungent 
smell, appreciable at a concentration of 3 to 5 parts per million of air 
by volume , irritation of the throat, at a concentration of 8 to 12 parts 
per million, and coughing, painful bieathing and a sensation of burmng 
of the eyes, at a concentration of 20 parts per million On account of 
these unpleasant symptoms, it is considered that 10 parts of sulfur 
dioxide per million of an is the maximum concentration tolerable for 
long exposures and that 50 to 100 parts per million is the maximum for 
exposures of one-half to one hour However, an appreciable increase 
in tolerance is noted among persons chronically exposed 

Conjunctival inflammation has often been mentioned as a frequent 
consequence of prolonged exposure to high concentrations (Flurry and 
Zernik,® Kehoe and associates^® and Humperdinck^^) and has at times 

4 Sorsby, A , and Symons, H M Amniotic Membrane Grafts in Caustic 
^Burns of the Eye, Brit J Ophth 30 337-345, 1946 

5 Ogata, M Ueber die Giftigkeit der schwefligen Saure, Arch f Hyg 2 
223, 1884 

6 Lehmann, K B Experimentelle Studien uber den Einfluss techmsch und 
hjgienisch wichtiger Gase und Dampfe aiif den Organismus, Arch f Hyg 18 
180-191, 1893 

7 Ronzani, E Ueber den Einfluss Einatmungen reizender Gase der Indus- 
trien auf den "Verteidigungskraft des Organismus gegenuber den infektiven Krank- 
heiten. Arch f Hyg 67 285, 1908 

8 Holmes, J A , Franklin, E C, and Gold, R A Report of the Selby 
Smelter Commission, Bulletin 98, United States Department of Interior, Bureau 
of Mines, 1915, pp 172-175 

9 Flurry, F, and Zermk, F Schadliche Gase, Dampfe, Nebel, Rauch- und 
Staubarten, Berlin, Julius Springer, 1931, p 143 
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“been sufficient to necessitate change of occupation (Lewm and Guil- 
]ery^“) Howevei, permanent ocular damage from occupational or 
accidental exposure to gaseous sulfur dioxide appears to be rare and 
IS appaiently unlikely to occur even in acute, nearly lethal exposures to 
the gas Such conclusions may be drawn fiom the report of Rostoski 
and Crecelius on the consequences of exposure of 33 men to sulfur 
dioxide for eight to forty-five minutes m high enough concentiations to 
cause the death of 10 and to leave 18 with chronic bronchitis, emphysema 
and bronchiectasis Although all the m^n were said to have had severe 
inflammation of the eyes and oral mucous membrane immediately after 
the accident, a peisistent ocular distuibance (“conjunctival catarrh”) 
was noted in only 1 survivor In other instances of accidental exposure 
to gaseous sulfur dioxide little attention has been paid to the ocular 
inflammation, whethei acute or chronic (Humperdinck,^^ Wiese,^^ Gold- 
burgh and Gouley 

In contrast to the lepoits alieady mentioned is that of Stiebel,^® m 
which emphasis was placed on the presence of a superficial central 
punctate keratitis characteristically occurring m the manufacture of 
viscose and attributed by him to the action of sulfur dioxide As pointed 
out by Knapp, Strebel was apparently m error as to the cause of the 
'disturbance Sulfur dioxide is not ordinarily employed m the manu- 
facture of viscose, and none of the commoner symptoms of exposure to 
sulfur dioxide were noted Furthermore, it appears that the condition 
described by Strebel was identical with that subsequently considered 
by other investigators to be due to the hydrogen sulfide which is formed 
in the viscose process (Hortsch,^’^ Barthelmy,^® Rodenacker 

10 Kehoe, R A , Machle, W F , Kitzmiller, K , and LeBlanc, T J On the 
Effects of Prolonged Exposure to Sulfur Dioxide, J Indust Hyg 14 159-173, 1932 

11 Humperdinck, K Zur Frage der chronischen Einwirkung von Schwe- 
teldioxydgasen, Arch f Gewerbepath u Gewerbehyg 10 4-18, 1940 

12 Lewin, L , and Guillery, H Die Wirkungen von Arzneimitteln und Giften 
auf das Auge, Handbuch fur die gesamte arztliche Praxis, Berlin, A Hirsch- 
wald, 1905, vol 1 and 2 

13 Rostoski, O , and Crecelius Zur Kenntnis der Sulfitgasvergiftungen, 
Deutsches Arch f klin Med 168.107, 1930 

14 Wiese, E Untersuchungen in einer Leichtmetallgiesserei, abstracted, Zen- 
tralbl f Gewerbehyg 28 109, 1941 

15 Strebel, J Durch SO 2 verursachte Augenschadigungen (spez zentrale 
■punktformige Viskoseveratzung der Hornhaute) Schutz durch Maskenbrille mit 
Zinkkohlefilter, Schweiz med Wchnschr 53 560-561, 1923 

16 Knapp, P Zur Frage der Keratitis traumatica infolge Einwirkung von 
Gasen, Schweiz mfed Wchnschr 53.702, 1923 

17 Hortsch, W Schwefelwasserstoff die Ursache der Augenerkrankungen in 
der Viskose-Kunstseidenindustne, Veroffentl a d Geb d Volksgesundhdienst 47: 
'669-734, 1937 

(Footnotes continued on next page) 
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REPORT or CASES 

Case 1 — In August 1941, E L, a man aged 27, with previously normal eyes 
and normal health, received a spray of sulfur dioxide and oil m both ej'es from 
the explosion of a refrigerator on wdiich he W'as w'orkmg There w'as immediate 
blurring of vision, but little discomfort His ejes and face were washed with 
w'ater, but the attention of an ophthalmologist was sought onl> after four da 3 ’s, 
when ocular pain and photophobia became considerable Vision at that time per- 
mitted counting of fingers at 8 feet (240 cm ) with the right e\c and at 5 feet (ISC’ 
cm) with the left eje There was graj' opacitj of both corneas with some con- 
junctival edema and erosion, especfallj m the right eje Despite treatment with 
a bland ointment and atropine, the photophobia, epiphora and intense conjunctival 
injection persisted, but vision m the left c\e impro\ed to 20/40 m the next four 
months Vision in the right ej’e ne\er impro\ed bejond 20/200 and m four jears 
was reduced to distinguishing light and dark Loss of \ision in the right eje 
was due to corneal opacity, which m the earlv stages had appeared difTuse and 
infiltrative, but after four jears was charactcri7ed by a dense central plaque, 
surrounded with a halo of gray infiltration and extenswe superficial and deep 
easculanzation A small central area stained with fluorescein at times Because 
of incapacitating discomfort from seeeie photophobia and a sensation of burning, the 
cornea of the right eje was coeered with a conjunctnal flap, gwing the patient 
nearh complete relief for the first time m four and one-hnlf vears 

Case 2 — H B, a man aged 52, in normal health exccjit for his ejes, was seen 
for the first time ten years after the explosion of a sulfur dioxide refrigerator in 
his face His face and eyes had been heavilj contaminated with oil and sulfur 
dioxide, which he could make little attcmiit to wash off because the accident 
occurred at some distance from running water He had immediate serious diminu- 
tion in vision, which did not improve Ten years after the accident he could 
perceive only hand movements at 5 feet w ith the right eve and at 3 feet (90 cm ) 
wath the left eye but had good light projection Leukomas of both corneas, with 
superficial vascularization, w’erc present Iherc was pronounced symblepharon of 
both ej'es, wath thick bands of tissue extending from the formces to the eornca 
The appearance at this stage is showai in the figure An optical iridectomy w'as 
done in the left eye several jxars after the accident Later, a resection of a portion 
of the corneal scar in the right eye and transposition of the symblepharon tissue, 
follow'ed by roentgen irradiation of the vascularized cornea, was of no apparent 
benefit 

Case 3 — F K, a man aged 21, and his brother, A K (case 4), recened a 
spray of sulfur dioxide and oil in both eyes from a refrigerator on which thej'^ 
were working Since discomfort w'as slight, although vision w’as blurred, efforts 
at decontamination consisted principally m w'lpmg their faces and eyes Tw'O hours 
later there W'ere edema of the lids, blepharospasm and conjunctival edema, w'lth 
grajness of the corneas, which stained faintlj' with fluorescein m the area of the 
palpebral fissures In addition to injuries of the eyes, both patients received super- 
ficial burns of the mucous membranes of the lips, tongue and nose, with temporarj 
loss of sense of taste and smell, as w'ell as some tracheal irritation 

18 Barthelmy, H L Ten Years Experience wuth Industrial Hygiene m Con- 
nection with Manufacture of Viscose Rayon, J Indust Hyg 21 I41-1SI, 1939 

19 Rodenacker, G Die gew'erbhchen Gefahren des Schw'efehvasserstoffes, 
Med Klin 37 215-217, 1941 
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In case 3 the immediate signs ^\ere all more prominent in the left eye than 
in the right Three days after exposure vision \\as 20/30 in the right eye and 
20/40 in the left e 3 '^e There was some superficial opacity of the left cornea^ 
and both corneas stained in part The conjunctivas were still intensely injected and 
edematous, with a number of small hemorrhages and pale areas of vascular throm- 
bosis, particular!) in the left eye 

By the end of the first week the relatively mild degree of involvement of the 
right e\e w'as obvious, for by then the cornea w'as practically normal, and in tw^o 
or three weeks after injury tins eje had entirely regained its normal appearance 
On the other hand, the more serious nature of the injury to the left eye was sug- 
gested during the first w'eek by the appearance of irregularity of the endothelium, 
slight stromal edema and some opacification Increased prominence of the corneal 
nerves was also noted in this eye and the cornea w’as definitely anesthetic 

For t\vo to three weeks aftei injury small areas of the cornea of the left eye 
stained irregularly, and opacification gradually increased in both the superficial and 
the deep stroma of the temporal portion This was soon accompanied wuth super- 



Appearance of the eyes ten )ears after injury by sulfur dioxide (case 2) 

ficial and interstitial vascularization During the first two months the central and 
temporal portions of the corneal stroma became heavily vascularized How'ever, 
during the third to the fifth month there w'as appreciable clearing 

At no time did the patient have any real pain, although in the first se%eral 
weeks there w^ere considerable photophobia and some scratching sensation Mydri- 
asis was maintained wuth atropine, and subsequently wuth scopolamine for four 
months During this time there w^as no elevation of intraocular pressure or evidence 
of intis 

Case 4— A K, a man aged 28, received a spray of sulfur dioxide and oil in 
bis e)es in the same accident as that sustained by his brother (case 3) He experi- 
enced the same relatively slight discomfort but had more pronounced immediate 
blurring of vision Tw^o hours later there were severe conjunctival edema 
blepharospasm and grayness of the corneas, which stained faintlv with fluorescein, 
-ine lids were edematous but did not appear to be injured Three dajs later both 
corneas were gray with a grossly irregular, lusterless surface, more noticeable in 
the right eye Both corneas stained moderately ^v\ ith fluorescein and were com- 
pletely anesthetic The conjunctnas were edematous and pale, v\ith thrombosis 
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■of all visible vessels Vision was reduced to the perception of hand movements 
m the right eye and to counting fingers at 3 feet in the left eye 

By the end of the first wdek the dense grayness and irregularity of the anterior 
surface of the corneas were lost centrally, and vision was considerably improved 
However, the stroma of both corneas was still moderately thickened, and the 
•endothelium was gray and irregular The corneal nerves were abnormally 
prominent The conjunctival vessels were still thrombosed, but many small 
hemorrhages had now appeared, so that the original pallor of the conjunctivas was 
replaced with a beefy appearance 

During the remainder of the first month the corneas remained fairly clear, 
although there was persistent staining, more conspicuous in the right eye, and 
faint laminate opacities could be seen in the stroma, both at the anterior surface 
and in the central portion Swelling of the stroma did not progress, and the 
grayness and irregularity of the endothelium were gradually replaced with a 
granular appearance In tins period the patient complained of severe photophobia 
-and frontal headaches 

During the second month there were increasing infiltration and opacification 
of both corneas, with occasional remissions and progressive, dense interstitial vas- 
cularization The anterior surfaces continued to be grossly uneven and to stain 
irregularly with fluorescein The photophobia and headache subsided 

In the third month after itijury the conjunctivas, which were still severely 
injected, began to overgrow the corneas, but there appeared to be no tendency 
to formation of symblepharon 

By the fourth month vision was reduced to perception of hand movements as 
shadows, owing to corneal opacification and extensive superficial and interstitial 
vascularization 

During the period described the patient was treated with atropine and then 
with scopolamine, as was his brother (case 3) At no time was the ocular tension 
found to be elevated, and no deposits were observed on the posterior surface of 
the cornea 

COMMENT 

From the cases described here, it appears that sulfur dioxide causes 
almost immediate optical alterations in the cornea, most obviously due 
to changes m the corneal epithelium, which, though opacified, remains 
adherent to the stroma, as in acid burns At first there is only minor dis- 
comfort, even with serious injury, probably because of damage to the 
corneal nerves and resultant anesthesia The patient may become aware 
of the seriousness of his injury only during the next several hours or 
days, whea there may be further decrease in vision There are then 
considerable swelling of the lids and thrombosis of the conjunctival 
vessels Loss of the opaque corneal epithelium in several days permits 
somewhat better vision and in cases of severe injury reveals more clearly 
the evidences of deeper injury, in the form of stromal edema, opacity 
•of the corneal nerves and a grayness and iriegularity of the endothelium 
Such deeper changes resemble those produced by the penetrating action 
of alkalis, and, similarly, the subsequent course may be characterized 
Ly the occurrence of stromal infiltrates and interstitial vascularization 
In the eyes observed, serious stromal changes of this nature occurred 
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with only moderate thickening of the stioma, suggesting that minor 
impaiiment of semipermeability of the endothelium may be involved 
In these cases there was no problem of either iritis or glaucoma Except 
for corneal scarring, conjunctival overgrowth of the cornea or formation 
of symblephaion appears to be the most frequent complication 

In their principal features, tlie cases reported here are similar to 
those of other authors Thus, the slight degree of injury observed by 
Kennon^ m his single case has counterparts in the left eye in case 1 
and in the right eye m 3, while the effects described by Clark ^ resemble 
those observed in some of the other eyes m the present cases The 
interpretations of these authors, however, find no support m the present 
observations The belief that sulfur dioxide is relatively innocuous 
IS certainlj' unfounded, while the claim that sulfur dioxide produces its 
ocular injuries through freezing could not be substantiated without 
considerable additional information, which is unavailable clinically 

To supply some of the information necessary for evaluation of the 
mode of action of sulfur dioxide in producing ocular injuries, an experi- 
mental investigation has been undertaken and will be leported sepa- 
rately 

SUMMARY 

Ocular injuries resulting from spraying of liquid sulfur dioxide and 
oil into both eyes in 4 cases were characterized in most instances by 
immediate damage to the corneal epithelium, as m acid burns, with 
underlying stromal and endothelial injury, as in alkali burns In the 
cases of mildest injury the outcome was complete recovery, while in 
the cases of severest damage dense opacification followed corneal infil- 
tration and interstitial vascularizatio'n * 

243 Charles Street (14) 



OCULAR INJURY DUE TO SULFUR DIOXIDE 

II Experimental Study and Comparison with Ocular Effects of Freezing 

W MORTON GRANT, MD 
BOSTON 

T he accidental mjunes of the eye pioduced b} liquefied 
sulfm dioxide which have been leported by myself^ and otheis 
have usually been seveiei than those produced by other substances 
with similar model ately acidic properties To account foi the greater 
toxicity of sulfur dioxide, previous obseners have proposed some 
lathei unusual mechanisms based on the ph3sical and chemical peculi- 
arities of the noxious agent Experiments carried out m this laborator)”^ 
indicate that a i datively simple mechanism, different fiom those pre- 
viously proposed, is lesponsible m latge mcasuie for the peculiar tox- 
icity of sulfur dioxide 

The following two hypotheses have previously been ad\anced to 
explain the seventy of ocular injury pioduced by liquid sulfm dioxide 
It has been assumed by some investigators that mjur) of the eye is 
due to freezing pioduced bjr the lapid evaporation of the liquefied 
gas (Kennon,- Clark “), vhile others have assumed that injury is 
caused by the oxidative formation of sulfuric acid fioni sulfur dioxide 
on the moist mucous membrane sui faces (Fluriy and Zeinik,' Rost®) 
That sulfm ous acid,, which is formed directly on contact of sulfur diox- 
ide with water, could itself be sufficiently injurious to produce the 
damage observed has not been seiiously considered, perhaps because 
sulfurous acid is a relatively weak acid, similai to phosphoric acid, and 
might therefoie not be expected to cause the seiious disturbances 
observed clinically 

From the Howe Laboratory of Ophthalmology, Harvard Aledical School, and 
the Massachusetts Eye and Ear Infirmary 

1 Grant, W M Ocular Injury Due to Sulfur Dioxide I Report of Four 
Cases, Arch Ophth, this issue, p 755 

2 Kennon, B R Report of a Case of Injury to Skin and Eyes by Liquid 
Sulfur Dioxide, J Indust Hyg 9 486-487, 1927 

3 Clark, C P Accidental Freezing of the Eye by Sulfur Dioxide, Am J 
Ophth 19 881-884, 1936 

4 Flurry, F, and Zernik, F Schadliche Case, Dampfe, Nebel, Rauch und 
Staubarten, Berlin, Julius Springer, 1931, p 143 

5 Rost, E , in von Bock, J , and others Handbuch der experimentellcn 
Pharmakologie, Berlin, Julius Springer, 1927, vol 3, pt 1, pp 389-417 
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The evidence cited to support the idea that frostbite is an important 
factoi IS the indefinite repoi t by Cai roll ® of a case in which pai tial 
epithelial denudation of the cornea and tempoiaiy conjunctival con- 
gestion developed after exposuie to a cold wind on two successive days 
Similaily, keiatitis epithehahs, lesolving completely in three days, was 
reported by Colombo " as occun mg m an aviator exposed to wind and 
low temperature foi seveial houis However, there seems to be little 
similaiity to mjvuy with sulfui dioxide m either case Furthermoie, 
theie appears to be no expeiimental information on the effects of 
fieezing of the eye which could be used as a basis for comparison 
^ The evidence that the injury lesults from oxidation of sulfur dioxide 
to sulfui 1 C acid IS also unsatisfactory It is based on the fact that the 
major poition of sulfui ous acid or its salts (bisulfite or neutral sulfites) 
which aie ingested or injected can be accounted for m the form of 
sulfate in the urine (Rost and Franz ®) and that little sulfite can be 
found in the cii dilating blood after the ingestion of large amounts of the 
sulfite These observations led to the assumption that the oxidation 
to sulfate occuried m the lining of the gastrointestinal tract, but it 
is noteworthy that sulfite introduced directly into the blood stream 
also disappears rapidly ® From such evidence it has been inferred that 
oxidation of sulfur dioxide similaily occurs on the mucous surfaces 
of the respiratory system and elsewhere, with production of enough 
sulfuric acid to account for the lesions produced by exposure to sulfur 
dioxide However, the formation of sulfui ic acid in significant amounts 
on mucous membrane surfaces has not been demonstiated directly 

Pievious experiments on ocular lesions due to sulfur dioxide have 
been confined to cursory observations and limited to the effect of 
exposure of animals to mixtuies of the gas and air Ogata® reported 
clouding of the corneas of labbits, guinea pigs and mice after exposure 
for foui houis to a concentration of 400 parts per million of air by 
volume and clouding in 1 guinea pig after exposure for one hour to a 
concentiation of 1,000 parts per million Weedon and associates^® 
mentioned the occuirence of corneal opacification in mice and guinea 

6 Carroll, F Frost Bite of the Cornea, Ain J Ophth 16*994, 1933 

7 Colombo, G L Bilateral Changes in the Corneae Following Exposure to 
Cold in an Airman, But J Ophth 5 553-558, 1921 

8 Rost, F, and Franz, F Vergleichende Untersuchung der pharmakolo- 
:gischen Wirkungen der organische gebundenen schwefliclien Sauren und des 

neutralen Schwefligsauren Natriums II , Arb a d k Gsndhtsamte 13 187-303, 
1912 

* 

9 Ogata, M Ueber die Giftigkeit der schwefligen Saure, Arch f Hyg 
2 223-245, 1884 

10 Weedon, F , Hartzell, A , and Setterstrom, C Effects on Animals of 
Prolonged Exposures to Sulfur Dioxide, Contrib Boj-'ce Thompson Inst 10*281- 
524, 1939 
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pigs exposed to concentrations of 110 to 300 parts pei million of air 
for approximately three days, and McNally noted severe conjunctivi- 
tis and corneal opacity in guinea pigs killed by exposure to 10,000 parts 
of sulfur dioxide per million of air for fifteen minutes No experimental 
investigation of the effect of exposure to liquid sulfur dioxide has 
been made 

Because of this lack of information on thd possible physical and 
chemical effects of liquid sulfur dioxide on the eye, and the consequent 
uncertainty regarding the mechanism of production of the lesions 
observed clinically, the following experimental investigation and com- 
parison of these effects \\as undertaken , 

EXPCRIMnNTAL INVESTIGATION 

Efj-ect of Fieezing — Owing to the paucity of information on the 
consequence of brief freezing of the living eye, observations were made 
on the effect of exposing the rabbit eye to a refrigerant liquid In 
order to permit clear differentiation of phjsical and chemical effects 
in these experiments, use was made of a chemically inert, relatively 
nontoxic refrigerant, “freon-12” (dichlorodifluoromethane) This 
refrigerant has physical properties similar to those of sulfur dioxide 
but a relatively innocuous chemical nature, as confirmed b}^ the observa- 
tion that exposure of a rabbit’s eye to a rapid stream of the pure gas 
at room temperature for ninety seconds caused no irritation or injury 
of the eye apparent grossly, on application of fluorescein or on bio- 
microscopic examination during the ensuing three days Liquefied 
“freon,” on the other hand, may be assumed to produce a temperature 
as low as, or lower than, that produced by sulfur dioxide when per- 
mitted to evaporate m contact with the eye, since at atmospheric pres- 
sure its boiling point is — 28 C , as compared with that of — 10 C for 
sulfur dioxide 

Experiments with freezing were first carried out with a mixture 
of liquefied “freon” and oil, analogous to the mixtures of sulfur dioxide 
and oil to which the patients were exposed in the accidents previously ' 
reported ^ Each of 2 rabbit eyes was held open by means of a speculum 
and was subjected at a distance of about 6 inches (15 cm ) to the full 
blast of a spray obtained by opening wide the valve on an inverted 
tank of the “freon”-oil mixture The duiation of exposure to the 
spray was approximately one second, which is presumably somewhat 
longer than a human being would keep his eye open in similar circum- 
stances The corneas and margins of the lids became white and hard 
during the spraying, but regained their normal appeal ance during the 
next five or ten seconds Biomicroscopic examination revealed no 

11 McNally, W The Use of Sulfur Dioxide’as a Refrigerant, Indust Med 
8 234-238, 1939 
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abnoimahty immediately Duimg the next few hours there appeared 
slight vascular congestion and edema of the nictitating membiane and 
conjunctiva Moderate edema of the corneal epithelium gradually 
developed, progressing to denudation of a small central area in twenty- 
four hours Within seventy-two hours of the exposure and thereafter 
the eyes appeared normal, both grossly and microscopically 

Freezing of the eye for a few seconds, such as might conceivably 
occur in an accidental exposuie, thus produced disturbances which were 
mild and transient Foi more piolonged freezing, liquid “freon” was 
sprayed onto 1 rabbit eye for five seconds and onto another eye foi thirty 
seconds The corneas of both eyes became immediately opaque, dense 
white and hard The nictitating membrane and the lids were solid 
In one to two minutes the tissues thawed and the normal transparency 
of the cornea and appearance of the eyes were completely regained 
However, in about five minutes the corneal endothelium of the eye 
Which had been exposed for thiity seconds was seen on biomicroscopic 
inspection to have become gray with dark round and oval defects There 
rapidly followed in this e3'’e shedding of most of the endothelium in 
sheets, which could be seen settling slowly through the aqueous humor 
In the eye exposed for five seconds, gray opacity and numerous defects 
of the endotliehum were apparent in fifteen minutes, but shedding was 
less extensive At this time, chemosis of the conjunctiva and injection 
of the ins were apparent m both eyes, but the corneas did not stain 
At thirty to forty-five minutes thickening of the corneas and faint dif- 
fuse staining with fluorescein weie obseived During the next several 
hours the corneas became swollen to seveial times their normal thickness 
and acquired a translucent, bluish appearance They continued to take 
a diffuse stain with fluorescein The conjunctiva, nictitating membrane 
and margin of the lids of the eye exposed for thirty, seconds underwent 
a severe reaction, with partial necrosis and considerable purulent dis- 
charge Within ten days the coinea of this eye became opaque, yellow 
and sloughed The reactions were considerably milder in the eye 
exposed for five seconds Tins eye showed improvement in ten days 
and appeared practically normal in six weeks The cornea was clear 
except for a small gray patch m the center, where some edema of the 
stroma and epithelium persisted There was little increased vascularity 
of the cornea at the limbus 

Effect oj Stdfur Dioxide Without Freezing — ^The effects of sulfur 
dioxide were next examined under conditions in which there could be 
no question of freezing Exposuies of rabbits and guinea pigs to 
mixtures of sulfur dioxide and air at room temperature in a constant 
flow exposure chamber confirmed the production of keratitis and corneal 
clouding under conditions of time and concentration similar to those 
reported by otlier mvestigatois The results are given m table 1 
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Only by lethal concentrations could se^ ere ocular lesions be produced 
■\\ ben the \\ bole animal n as exposed In oi der to observe the production 
and subsequent course of seveie oculai lesions, it was necessar} to 
expose the eyes only 

Such experiments were performed on r.ibbits bj' placing tlic animal m a well 
ventilated fume hood wdnle the eye was exposed to a rapid current of gas from a 
tube held w'lthin 1 inch (2? cm ) of the cornea The lids were separated, and the 
nose of the animal w'as shielded manudllj during cxiiosurc An cxposuie of fi\e sec- 
onds to a stream of pure gaseous sulfur dioxide at room temperature was obseried 
to produce corneal injury comparable to that encountered in patients exposed to 
the liquid sulfur dioxide, and this period of exposure was u«ed as a standard for 
subsequent m\estigations of the mechanism of injnr\ The longer time of 
exposure required bj the gas to produce an injurj comparable to that from the 
liquid niaj’' be explained by the fact that while 1 cc of the liquid contains 1 4 Gm 
of sulfur dioxide, 1 cc of the gas contains only 0 0026 Gm 

This exposure foi five seconds caused intense superficial grajness 
of the cornea, beginning immediately and increasing for one to tw6 


Table 1 — Effects of L\posuic of Animals to Mixtures of Sulfur Dioxide and Air 


Sulfur Dioxide, 

Expo'Juro 

Anlmnls 


P P .M • 

Time 

Used 

Pesults 

145 (120 170J 

10 dais 

2 rabbits 

No keratitis, animals appeared 
moribund 

400 490 

SO hr 

2 rabbits, 

3 Ruinca ple« 

All had keratitis, all dead nithin 
72 hr after end of exposure 

8001,000 

24 hr 

2 rabbits 

3 Buinca plfcs 

All had keratitis and corneal 
opaeltj all dead within 24 hr 
after end of exposure 


* P P M inUiciitcs parts of sulfur dioxide per million of iilr bj loliiinc 


minutes Chemosis and injection of the conjunctiva appealed avithin 
a few minutes and were soon accompanied with a millc}’' discharge For 
several days the cornea w as persistently gi ay, w ith the opacity occurring 
predominantly m its superficial lajeis but extending also in a granular 
and laminar fashion throughout the thickened stroma The epithelihm 
was irregularl) thickened and was lost from some aieas These epi- 
thelial abnoimalities did not appear to be due snnpl) to edema and 
ware not appreciably altered by application of glyceiin In ten daja the 
corneal opacity began to decrease somew'hat, wdiile interstitial vasculari- 
zation extended 2 to 3 mm from the limbus The process of slight 
clearing and increasing vascularization piogressed slowly until m six 
months there were extensive vascularity w'lth the vessels meeting in 
the center, and moderate opacity 

Histologic sections of rabbit eyes wdneh had received the standaid 
exposure of five seconds to pure gaseous sulfui dioxide w^ere examined 
at intervals of fifteen minutes to six months after exposure The 
-pathologic changes observed corresponded m general to those described 
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by Friedenwald, Hughes and Henmann as chaiacteiistic of severe 
acid burns The only possibly distinguishing featuie of sulfur dioxide 
burns was a striking pi edominance of eosinophils in the corneal infiltrate 
at all stages Moreover, there was relatively little iritis in these e)^es 
As described for the acid bums, the corneal endothelium was not 
obviously damaged 

Effect of Hydiation P; oducts of Sulfm Dioxide — Information on the 
chemical mechanism b}'- which sulfui dioxide may cause the changes 
obsei ved in the preceding experiment was sought by investigation of some 
of the chemical transformations which might be involved It would be 
expected that sulfur dioxide in moist buffered tissue would primarily 
be converted into sulfurous acid, acidic bisulfites and neutral sulfites 
in proportions determined by the effectiveness of buffering, and that 
mere might be diffeiences in the toxicity of these various forms Fur- 
thermore, the possibilit)^ of oxidation to a stronger acid was to be 
considered 

Since it was not feasible to deteimine the amount of each of these 
derivatives formed m the cornea on exposure to sulfur dioxide, the 
total sulfur dioxide in all foims was measuied It was then possible to 
mtioduce similar quantities of bisulfite and neutral sulfite alone into 
othei corneas and to compare their toxicities The rate of disappeaiance 
of sulfur dioxide and its deiivatives was also measured, and tests were 
made for the formation of sulfui ic acid 

The total quantity of sulfur dioxide present m all forms was 
measured in rabbit corneas excised immediately after exposure for 
five seconds to sulfui dioxide gas Extracts of individual coineas in 
alcoholic potassium hydroxide solution were made and analyzed by a. 
colorimetric method (Grant The concentrations of sulfur dioxide 
found immediately and at mteivals after exposure aie shown in the 
chart The concentrations found in the conjunctiva and the aqueous 
are given in table 2 for comparison 

It may be observed from these data that the concentration of sulfur 
dioxide in all forms in the living cornea decreases exponentially with 
time, with a half-Iife of appi oximately fifteen minutes Furtheimore, 
the use in concenti ation of sulfur dioxide in the aqueous humoi imme- 
diately after exposure suggests that the cornea and conjunctiva are 
1 eadiljr permeable to sulfur dioxide 

Qualitative testing of the neutralized corneal extracts by means of 
barium chloride failed to leveal an inciease of sulfate such as might 
fie found if a significant proportion of the sulfui dioxide were oxidized 
to sulfuric acid 

12 Friedenwald, J S , Hughes, W F, and Herrmann, H Acid Burns of 
d’e Eye, Arch Ophth 35 98-108 (Feb ) 1946 

13 Grant, W Ivl Colorimetric Determination of Sulfur Dioxide, Indust & 
Engin Chem (Anal ed ) 19 345-346, 1947 
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Comparative experiments to assess the relative rates of diffusion 
-of sulfur dioxide fiom cornea into the air or into aqueous bathing 
fluids were performed by exposing buttons cut from beef corneas to 
sulfur dioxide gas for five spconds and then measuring the amounts 
residual after various periods of standing in air, water or a 5 per cent 
solution of sodium bicarbonate at room temperature The half-bfe of 
the sulfur dioxide m air-batbed corneal buttons was approximately 
240 minutes, while m those bathed by water or sodium bicarbonate it 
was 5 to 10 minutes Thus, it appears that during the rapid disappear- 
ance of sulfur dioxide from the cornea in vivo diffusion into the air must 
be an insignificant factor 

To determine tlie toxicity of sulfur dioxide in the form pf sulfite, 
a neutral 1 4 molai solution of sodium sulfite was dropped onto 2 rabbit 
eyes continuously for thirt)’’ minutes Analysis of 1 cornea showed 



POST- EXPOSURE 

Time relation of decrease in concentration of sulfur dioxide in all forms in the 
corneas of rabbits following acute exposure to the gas 

that a concentration was -achieved equivalent to 2 15 mg of sulfur 
dioxide per gram of cornea, equaling tlie average concentration found 
immediately after the exposures to the gas Although this treatment 
caused intense conjunctival injection and chemosis, loss of epithelium 
from the center of the cornea and the presence of aqueous flare, no 
opacity was produced and the eye was apparently noimal m two dais 
The toxicity of bisulfite was investigated by irrigation of rabbit eyes 
for thirty minutes with 5 5 molar sodium bisulfite at its natural pn of 
3 8, producing a concentration in the cornea equivalent to 4 63 mg 
of sulfur dioxide per gram of cornea This concentration was some- 
what greater than the highest concentration achieved with exposures 
to the gas The damage caused by this treatment resembled that result- 
ing from sulfur dioxide itself but wag considerably milder than that 
■produced by an exposure for five seconds There were severe con- 
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juiictival injection and chemosis, with grayness and irregularity of the 
corneal epithelium and swelling of the stroma However, the ground 
glass appearance of the epithelium, which was not altered by glycerin 
and the translucent opacity of the stioma cleared completely without 
vascularization m ten days 

By comparison, it appears that sulfur dioxide must exert its injurious 
effect principally in the form of sulfurous acid, since neither the neutral 
sulfite nor the bisulfite produced injury of the severity observed in 
exposures to sulfur dioxide and the foimation of sulfuiic acid was neg- 
ligible The mechanism by which sulfurous acid might produce these 
injuries was, therefore, next to be investigated 

Effect of Sulfur Dioxide {or Sulfm oils Acid) on Corneal Catalase — 
An indication of whether exposures of the cornea to sulfur dioxide may 
be attended by inactivation of corneal enzymes w^as sought through 


Table 2 — Concentration of Sulfur Dioxide in Ocular Tissues 



Cornea, 

Conjunctiva, 

Aqueous, 


MIcrogrnms 

Micrograms 

Micrograms 

Time Polloiring Exposure 

per Gm 

per Gm 

per Gm 

Immediate (30 00 sec ) 

1,8C0 

2,250 

340 


1,470 

2,920 

4« 


3,170 

627 

157 


2,410 

1,780 

39 

Average 

2,227 

1,894 

255 

15 minutes 

97S 

200 

633 

30 minutes 

4C5 

376 

226 

40 minutes 

455 


430 

60 minutes 

195 


81 

90 mmutes 

lOS 

50 

25 


measurement of the activity of a single enzyme, catalase The behavior 
of this enzyme w^as investigated only to obtain information on the nature 
of the changes in the cornea, and not to attempt identification of what 
specific enzymes might be involved in production of injury 

The catalase activity of single minced rabbit corneas was estimated 
by volumetric determination of the rate of liberation of oxygen from 
dilute hydrogen peroxide, using a micromodification of the method 
of Thompson One eye of each rabbit was exposed to pure sulfur 
dioxide gas for five seconds in the manner already described, and the 
other eye was used as an unexposed control The corneas were excised, 
and catalase assay was performed immediately after exposure The 
rate of liberation of oxygen ranged from 393 to 840 (average 650) cu 
mm per minute per gram of cornea for S normal corneas, wheyeas with 
2 exposed corneas there was no measurable liberation of oxygen m 
fifteen minutes These results are considered to show that an exposure 

14 Thompson, R Simplified Apparatus for Catalase Determination, Indust & 
■Engin Chem (Anal ed ) 14-585, 1942 
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to sulfui dioxide ^^hlch \\ill result in serious injuiy is immediately 
attended with changes within the cornea sufficiently drastic to cause 
inhibition of enzymes Howevei, it cannot he concluded that the injury 
to the cornea is due to inactivation of catalase alone, for m separate 
experiments in which corneal catalase was inhibited b}’’ means 6f 
hydroxylamme no opacification of the cornea resulted 

Comparative experiments to determine the effect of fieezmg on 
coineal catalase ivere carried out on excised cattle eyes No significant 
difference ivas found between the activity of control corneas and that 
of corneas of eyes frozen with “freon” for either five or thirt} seconds 

Effect of Siilju) Dwxidc on S^uclhng Piopcilics of the Co)nca — 
Foi the purpose of determining whether sulfur dioxide may produce, 
in addition to inhibition of enzymes, a gross alteration in the physical 
characteristics of the corneal stroma w’hich is not revealed with the 
usual histologic technic, measuiements w'cre made of the turgescence 
pioperties of normal and of exposed corneas, employing the technic 
of Kinse}"^ and Cogan Excised cattle e3'cs w'ei e used m these experi- 
ments, and the sw^elling of exposed corneal buttons w'as allowed to 
take place in running w^ater so that lesidual acid w-ould be removed 
Five pieces of cornea w'ere used for each determination, and the weights 
w'ere compared after tw'o thousand six hundred minutes was allowed 
for sw^ellmg Normal corneal buttons inci eased m weight 550 per cent, 
wdnle corneal buttons exposed foi ten to fifteen seconds to sulfur dioxide 
gas increased onlj 134 per cent In another set of measurements the 
contiol corneal buttons increased 470 per cent in weight, while buttons 
from corneas exposed for five seconds to the gas increased 159 per cent 
Thus, a length of exposure such as causes a severe corneal injury pro- 
duces a significant alteration in the turgescence pi operties of the stroma 

This inhibition of tuigescence w'as found to be persistent even though 
on w'ashmg in w^ater, the analytic value for sulfur dioxide w^as reduced 
to a quantity not significantly different from the lilank value for cornea, 
which corresponded to approximate!) 0 5 per cent of the immediate post- 
exposure concentration Since it has previously been ascertained that 
essentially complete recoveries of sulfur dioxide aie obtained wnth the 
method of analysis employed, it appears that the amount of residual or 
fixed sulfur dioxide which could be associated wnth the inhibition of 
turgescence was not greater than approximate!}' 30 micrograms per 
gram of cornea 

To deteimine whether sulfur dioxide solution diffeis notably from 
other acids m its ability to inhibit corneal sw'elling, the effect on swelling 
of exposures to several other acids was compared Sets of 5 corneal 
buttons each were exposed by dipping for tw'o minutes in 0 1 molar 

15 Kinsey, V E, and Cogan, D G The Cornea III Hjdration Properties 
of Excised Corneal Pieces, Arch Ophth 28 272-284 (Aug ) 1942 
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solutions of seventeen cliffeient acids, including siilfuroiis acid, all 
adjusted to a pn of 2 0 with eithei h 3 ^drocliloi ic acid oi sodium hydroxide 
The extent of spelling in running watei for two thousand six hundred 
minutes vas then measuied The lesults are given m table 3 The 
differences obseived aie no doubt dependent to some extent on differ- 
ences in late of penetration, and this factor will be fuither consideied 
latei Howevei, it is appaient fiom these measurements that sulfur 
dioxide solution has no outstanding effectiveness over solutions of othei 
acids in impainng corneal tuigescence when the acids have diiect contact 
with the coineal stioma 

Detennination of Pei meabtlify of the Coniea io Sulfur Dioxide — 
A compaiison was made of the peimeabihty of the coinea to sulfur 
dioxide and to other acidic substances in oidei to deteimine whether 
the toxicity of sulfui dioxide to the eye ma}’- be enhanced by any superior 
propel ties of penetiation Such a possibility is suggested by the rapid 


Table 3 — Effect of Exposuie to Vanous Acids on Subsequent Szoelhng of 

Coinea m Running Watei 


Acid 

Control 

Phenol 

Trichloroiicotic 

Boric 

Hydrochloric 

Nitric 

Sulfuric 

Sulfurous 

Nicotinic 


Corneal Snclltng * 

420 

380 

373 

SOS 

295 

287 

225 

225 

190 


Actd 

l"onnic 

Phosphoric 

Lactic 

Oxalic 

Monochloracetic 

Acetic 

Malcic 

Sulfosahcylic 

Propionic 


Corneal Swelling 

189 

15S 

AoO 

150 

144 

143 

133 

120 

119 


* The comcal spelling is expressed as the final weight m terms of the percentage of the 
original weight 


penetration of sulfui dioxide into the aqueous humor of exposed rabbit 
eyes apparent from the measurements of concentration given m table 2 
Excised cattle corneas weie fastened to the ends of glass tubes in 
the manner described by Cogan and Kinsey to form a membrane 
separating fluid in a tube from fluid bathing the outside Comparisons 
of the rate of penetration of acids into the cornea were made by covering 
the epithelial sui faces with 2 cc of sulfurous acid or other acid while 
peiiodically determining the pn of 2 cc of water bathing the other side 
of the cornea The times required for various acids to lower the hydrogen 
1011 concentration on the other side of the cornea to pn 5 were determined, 
and aftei each experiment the integrity of the epithelial barrier of each 
coinea was checked by estimation of its permeability to fluoiescein 
In order to facilitate comparison of the acids, they were all used m 0 1 
niolar concentration and were adjusted with either hydrochloric acid 

16 Cogan, D G, and Kinsey, V E The Cornea I Transfer of Water and 
Sodium Chloride by Osmosis and Diffusion Through the Excised Cornea, Arch 
Ophth 27 466-476 (March) 1942 
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or sodium hydroxide to 10 m one set of measurements and to 
/)h 2 0 m another The results of these two sets of timing measure- 
ments are given in table 4, together with the dissociation constants 
of the acids employed 

It may be concluded from examination of these data that the cornea 
has a relatively high permeability to sulfurous acid which cannot be 
related simply to its dissociation characteristics This high permeability 
can be explained, however, by the fact that sulfur dioxide, which in 
aqueous solution is in equilibrium with sulfurous acid, has consider- 
able lipid solubility to facilitate its transfer through cellular membranes 
Measurement of the distribution of sulfur dioxide between water and 
a typical lipid, tnbutyrm, showed that sulfur dioxide is, m fact, prefer- 
entially soluble m the lipid Further evidence indicating that penetra- 


TABLn 4 — Comparison of Rates of Penetration of the Cornea by Various 

Acids in Vitro 



Time of Penetration (Min ) 



f 

* 

... ^ 

Dissociation 

Add 

Pa 10 


pn 2 0 

Constant 

Sulfurous 

63 


123 

1 7 x 10-= 

Trichloroacetic 

102 


>400 

20 X lO-i 

Monochloroacetlc 

120 


105 

14 X 10-» 

> Formic 

165 


115 

17CX 10-* 

Phosphoric 

157 


SCO 

11 X 10-= 

Hydrochloric 

157 


>400 


Propionic 

102 

• 

180 

14 X 10-5 

Acetic 

180 


>400 

176X 10-6 

Alalelc 

280 


>400 

1 5 X 10-= 

Sulfuric 

SCO 


>400 


Sulfosnllcyhc 



>400 


Nitric 



>400 


Lactic 



>400 

1 3SX 10-‘ 


tion of sulfurous acid is effected through a hpid-soluble phase was 
obtained in examination of the penetration of "latex” membranes, which 
unreported experiments by Dr D G Cogan have shown to resemble 
the cornea in being most readily permeable to substances having a 
definite hpid-soluble phase Sulfurous acid was found to pass through 
a “latex” membrane many times faster than phosphorus acid at a 
comparable concentration and hydrogen ion concentration 

COMMENT AND CONCLUSIONS 

Observations made in this study on the effect of freezing and of 
high concentrations of sulfur dioxide at room temperature leave little 
doubt that it is the chemical properties of liquid sulfur dioxide which are 
primarily responsible for corneal injur)'- 

The injurious action of solutions of sulfur dioxide on tissue other 
than the eye has been known since Pfeiffer (1890) described the 

17 Pfeiffer, L Zur Kenntmss der giftigen Wirkung der Schwefligen Saure 
und ihrer Salze, Arch f exper Path u Phannakol 27 261-296, 1890 


GRANT-OCULAR INJURY FROM SULFUR DIOXIDE in 


•production of protein coagulation, interference with blood supply and 
necrosis by the substance The iiritant efifect and bacteiicidal action 
of sulfur dioxide have been noted in numerous subsequent reports That 
sulfur dioxide exeits its toxicity principally m the form of sulfurous 
acid, as concluded in the piesent experiments on the eye, was previously 
indicated by Jacobj and Walbaum in a consideration of gastric irrita- 
tion and was clearly demonsti ated by Rahn and Conn in a study on 
3’^east The conclusion that sulfur dioxide produces an “acid burn” 
in tile eye is supported by the similarity of the histologic changes to 
those of other acid burns 

When an explanation is sought for the greater toxicity of sulfurous 
acid than of similar acidic substances, it is observed that sulfurous acid 
does not have outstanding protein-denaturing properties as compared with 
other acids, and that, although it does inhibit enzymes, it may do so merely 
by lowering the p^, as claimed by Pfeiffer In fact, the toxicity of 
sulfurous acid is particularly notable only where cellular structures 
are concerned, as m the cornea According to the foregoing experi- 
ments, the peculiar susceptibility of cells to sulfurous acid may be 
explained by the ready penetiation of sulfur dioxide through cell mem- 
branes, due to its considerable lipid solubility Thus it appears that the 
severity of injury with liquid sulfur dioxide is in large part due to 
the easy penetration of a high concentration of sulfur dioxide through the 
semipermeable cellular barriers of the cornea, giving access to vital 
structural and enzyme proteins, which it denatures 

What specific reactions of sulfur dioxide are involved in its devital- 
izing action are undetermined, but it does seem possible to conclude, 
by comparison of the relative rates and pn optima, that its reactions with 
disulfide linkages (Elswoith and Phillips^”), thiamine (Williams and 
associates,^^ 1935 ) or with aldehydes are probably not the basis of its 
injurious effect 

SUMMARY 

Freezing of the anterior portion of the living rabbit eye for several 
seconds produces mild and transient disturbance, while freezing for 
thirty to ninety seconds causes loss of'the endothelium with consequent 

18 Jacob], C, and WalbAim, H Zur Bestimmung der Grenze der Gesund- 
heitsschadlichkeit der schwefligen Satire m Nahrungsmitteln, Arch f exper Path 
u Pharmakol 54 421-438, 1906 

19 Rahn, O, and Conn, J E Effect of Increase in Acidity on Antiseptic 
Efficiency, Indust & Engin Chem 36-185-187, 1944 

20 Elsworth, F F, and Phillips, H The Action of Sulfites on the Cystine 
Bisulfide Linkages in Wool II The Influence of Temperature, Time and Con- 
centration on the Reaction, Biochera J 35*135-143, 1941 

21 Williams, R R , Waterman, R E , Keresztesy, J C , and Buchman, E R • 
Studies of Crystalline Vitamin B III Cleavage of Vitamin with Sulfite, J Am. 
Chem Soc 57:536-537, 1935 
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•edema of the stioma and epithelium, changes unlike those pioduced in* 
accidental ocular injui} with liquid sulfur dioxide 

Lesions similar to those caused by liquid sulfur dioxide can be 
produced by se^elal seconds’ exposure to the pure gas at room tem- 
perature, a condition m which there is no question of fieezmg 

The concentration of sulfiii dioxide in all forms in the rabbit cornea 
was measured at intervals after exposure and was found to decrease 
exponential!} , \\ith a half-hfe of appioximately 15 minutes 

Introduction of neutial sulfite or bisulfite into the labbit cornea 
111 concentrations comparable to tbe total sulfui dioxide concentration 
of gas-exposed corneas does not produce compaiably seiere injurv, and 
It IS concluded that sulfur dioxide exerts its toxic effect principally in 
the foim of sulfurous acid No significant jiroduction of sulfuric acid 
A\as detected 

Sulfur diox’ide impairs the tuigescence pioperties of the corneal 
stioma, as well as inactivates corneal catalase 

The epithelium and stroma of the coinca have a relative!} high per- 
meability to sulfur dioxide, a propeity which is i elated to the lipid 
solubility of sulfur dioxide 

It IS concluded that the pioduction of severe oculai mjur} by liquid 
sulfur dioxide is not due to freezing or to the foimation of sulfuric acid, 
as has formerly been postulated, but is the result of its ready penetration 
of the coineal epithelium in high concentiations and its action prin- 
cipal!} as sulfui ous acid, in denaturing corneal proteins including 
enzymes 

243 Cliarlcs Street 



CHRONIC TEARING CURED BY REESTABLISHMENT OF 
NORMAL TEAR CONDUCTION PASSAGES 


DAVID J MORGENSTERN, MD 

Assistant Attending in Otolaryngology at the New York Post-Graduate Medical 
• School and Hospital 

BROOKLYN 

/^HRONIC teaiing of the eye is usually due to abnormality of the 
teai conduction passages These passages consist of (1) the eye- 
lids, (2) thepunctaand canaheuh, and (3) the teai sac, its pi elongation 
downward into the nasolaciiinal duct, and that poition of the nose into 
which the nasolacrimal duct diains 

Chionic iriitation arising fiom refractive errors and muscular imbal- 
ance occasionally causes chronic tearing Psychic, glandular oi reflex 
factois are infrequently involved In cases of the lattei type, a drop 
of an innocuous colored solution e g , 1 pei cent fluoiescem sodium, 
placed in each eye will be quickly tiansmitted into the nose The 
compaiative speed with which each eye so clears itself measuies the 
efficiency of the tear-conductmg apparatus of each eye The presence, 
as well as the concentiation, of the coloied solution can be gaged by 
blowing each side of the nose separately into a paper tissue A more 
efficient method is to seek foi the colored solution with the aid of a 
cotton-tipped probe placed under the mfeiior turbinate bone, where the 
nasolacrimal duct empties Holmes ^ found this opening to be about 
6 mm behind the anterior attached boidei of the inferior turbinate bone 

EYELIDS 

Slight degrees of weakness of the facial muscles should first be 
looked foi The muscular tone and the lines of expression of one side 
of the face are compared with those on the other One should test the 
power of grimacing, of puckering the lips and of lesistmg the pulling 
apart of the tightly closed eyelids Various degrees of weakness of the 
facial muscles reduce the power of the winking leflex, the motive power 
of tear conduction When such muscular weakness is pronounced, a 
pool of tears accumulates behind the relaxed lower lid until it spills 
over onto the face In such cases the tear sac can readily be iriigated 
into the nose 

1 Holmes, C R Exurpation of the Lacrymal Gland in Epiphora, Arch 
Ophth 48 323-333 (July) 1919 
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To 1 educe the incidence, and seventy ot chronic tearing arising fiom 
weakness or paralysis of the facial muscles, adequate and prompt treat- 
ment IS necessary The weakness of the facial muscles resulting from 
peripheral nerve palsy will be discussed first Then the involvement of 
the facial muscles w Inch forms a part of a hemiplegia will be considered 
Facial Paialysis of Potpheial Ouqm — Proper support of the weak- 
ened muscles is essential - This prevents the affected muscles from 
being overstretched by the sound muscles of the opposite side, with 
consequent facial disfigurement as well as chronic tearing This support 
IS given by the early application of two strips of adhesive tape firmly 
attached to the cheek of the nonparalyzed side, one at the level of the 
upper, the other at the level of the low'cr, lip Thence they are carried 
across the paralyzed side, to which petrolatum has previously been 
applied to prevent the adhesive tape from sticking, and the ends are 
securely fastened to the mastoid process of the pai alyzcd side Ectropion 
IS prevented by suppoiting the pai alyzcd orbiculaiis ocuh witii a sling 
composed of two nanow strips of adhesive tape These are fastened 
to the skin at each end of tlie eyebrow Thence they aie carried down- 
ward and cross each other directly below^ the middle of the lowei ltd 
Gentle massage is given without removal of the strapping Soiled 
adhesive tape may be covered with new' strips V itamin therapy is pre- 
scribed Aftei one w'cek, exercise of the paralyzed muscles before a 
mirror is recommended The stiapping is left in place until CMdence 
of return of satisfactory musculai power is obtained This may require 
two to twelve weeks Weak faiadic current is used during the third 
week to increase the tone of the paralyzed muscles The current used 
IS that needed barely to cause conti action wdien applied to the normal 
muscles of the othei side of the face The eye is protected wuth colored 
glasses furnished with side pieces 

If after persistent trial such treatment proves of little avail, nerve 
grafting is advised As m cases of injurj' to the facial nerve occasion- 
ally occurring wuth mastoidectomy, grafting the peripheral portion of 
the damaged neive to the hypoglossal neive leinnerv'ates the facial 
muscles, thus reducing tearing Nerve giafts which successfully bridge 
the damaged poition of the facial nerve accomplish the same result If 
the affected muscles have undergone too much degeneration, plastic 
repair with fascia lata slings may be of service 

If the tearing should continue because the low'er lid remains slightl> 
relaxed after spontaneous regeneration or after grafting of the facial 
nerve or use of fascia lata slings, the lid requires tightening to bring 
it in close relation to the globe This can be accomplished b)' the scarring 

2 Pickenll, H P, and Pickenll, C M Earlj Treatment of Bell’s Pals\, 
Bnt M J 2 457-459 (Oct 6) 1945 
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that follows seveial electrocoagulating acupunctuies along the lowei 
margin of the lid With topical anesthesia applied to the lower hd, six 
acupunctures, spaced 4 inm apait, neai the margin of the lid are made 
with a fine electrode The cm rent should be strong enough to pene- 
tiate the conjunctiva and the tarsus, but not the skin If moie pio- 
nounced relaxation of the eyelid has lesulted in ectiopion, plastic lepaii 
is indiCcited 

Facial Paialysis of Cential Ongin — The facial paralysis of cential 
origin forms a part of hemiplegia When the emergency has passed 
and the patient begins to convalesce is the time that the facial as well 
as othei aftected muscles should be caied foi, as outlined foi cases of 
periphetal lujmy to the facial neive 

At times aftei spontaneous recoveiy fiom facial paialysis, lacrima- 
tion dining eating, the so-called ciocodile teais, may develop Spiller ® 
suggested that the phenomenon was due to legeneiation of neive fibers 
which aie misdiiected, and so fail to connect with the muscles pieviotisly 
supplied Fold ' outlined the possible pathway which these fibers 
assume. Gottersfeld and Leavitt anesthetized such misdirected regene- 
rating nerve fibers by cocamization of the sphenopalatine ganglion A 
cotton-tipped piobe coveied with cocaine paste is held foi a few minutes 
just behind the posterior tip of the middle turbinate bone of the affected 
side If this proceduie pioves effective in tempoiarily stopping the 
epiphora, 2 per cent pi ocaine hydrochloi ide, followed by absolute alcohol 
injected by way of the posteiior palatine foi amen, will give more lasting 
relief Reinjection is lecommended should symptoms lecur 

Injury to the lid margin may result in formation of a notch through 
which tears flow onto the face Such a notch should be lepaired by 
plastic operation If such an injuiy is traumatic oi occuis aftei the 
removal ot a chalazion near the intei marginal space,® as it does occa- 
sionally, the edges of the lacei ated lid margin should be accurately sewed 
togethei without delay 

Eversion of the lower lid which peimits tears to oveiflow onto the 
face may be caused by cicatrix following trauma Thorough and per- 
sistent massage may bung relief Otherwise, a plastic operation will 
collect the eveision and the tearing Chronic blepharitis with extensive 

3 Spiller, W G Contracture Occurring in Partial Recovery from Paralysis 
of the Facial Nerve and Other Nerves, Arch Neurol & Psychiat 1 564-566 
(May) 1919 

4 Ford, F R Paroxysmal Lacrimation During Eating as a Sequel of 
Facial Palsy, Arch Neurol & Psychiat 29 1279-1288 (June) 1933 

5 Gottersfeld, B H, and Leavitt, F H Crocodile Tears Treated by Injec- 
tion of the Sphenopalatine Ganglion, Arch Neurol & Psychiat 47 314-315 fFeb ) 
1942 

6 MacMillan, J A Prevention and Treatment of Lacrimation, Canad M 
A J 44:284-288 (March) 1941 
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conjunctival hypei trophy or any tumoi originating on the conjunctival 
surface of the hd may produce mechanical ectropion The use of a 
2 pel cent solution of silvei nitrate, as well as electrocoagulation, will 
piove ot value heie In the aged, relaxation of the muscles of the lower 
hd IS a liequent cause of chronic tearing A bandage worn at night to 
suppoit the relaxed muscles is of advantage Persistent, firm but gentle 
massage may replace the everted punctum, so that it contacts the lacus 
lacrimahs When this method is not successful, the relaxed lower hd, 
as well as the punctum, can be drawn backward to bring it in close 
relation to the globe This is done, as described before, by the scarring 
nhich follows seveial shallow' electrocoagulating punctuies of the con- 
junctua just posteiior to the margin of the hd Severe eversion should 
be 1 educed In plastic excision of the ledundant tissue Tumoi s and 
othei lesions involving the maigin of the eyelid should be removed and 
the defect caused thei eby repaired by sliding a graft from the temple ' 

To emphasize the importance of looking for slight weakness of the facial 
muscles as an etiologic factor in chronic tearing, I report the case of C H S, a 
man aged 66, who w'as referred bv Dr Bernard Samuels m January 1943 His 
right e\c had been tearing for more than fi\e >ears The past history was 
irreletant except foi attacks of hay fever At the first examination, a drop of 1 
per cent fluorescein sodium placed m the left eve was quicklj transmitted into the 
nose, but none of the dye was transmitted in the right eje The right tear sac 
was readih irrigated into the nose, small .amount of mucus stained w'ltli fluorescein 
being washed out Weakness of the right side of the face w’as detected The 
patient w'as advised to massage the weakened muscles in an upw'ard direction 
several times a da\ Since tearing continued after several weeks, the right punctum 
W'as slit slightly backivards The condition remaining the same for some time, 
I tightened the moderately relaxed right lower hd to bring it into close relation to 
the globa, by means of six electrocoagulating acupunctures, as described At the 
next visit fluorescein was transmitted from the right eye into the nose for the first 
time Four w’eeks after the acupunctures were made the right lower hd had 
tightened and was in firmer contact with the eyeball than w'as the low'er hd of the 
left eye Chionic tearing had ceased Fluorescein was now transmitted from the 
right eye into the nose more rapidlj than from the left The patient was informed 
that it might be necessary to repeat this treatment if tearing should reappear A 
letter six months later informed me that he had remained cured of his chronic 
tearing 

PUNCTA AND CANALICULI 

Puiicta — The puncta may be closed, blocked or abnormally placed 
so that they do not contact the lake of tears at the inner canthus They 
may be closed congenitally oi by formation of scar tissue They may be 
blocked by a foreign body, such as an eyelash or, occasionally, a fungous 
concretion More commonly they are blocked by chronic swelling, 
which usually involves the canaliculi as well An imperforate ptmetum, 

7 Reese, A B Partial Resection of the Lid and Plastic Repair for Epithe- 
lioma and Other Lesions Involving Margin of the Lid, Arch Ophth 32 173-178 
(Sept) 1944 
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whethei congenital oi the lesult of scaning following injury (mechani- 
cal, bacterial, chemical or theimal), should be opened This can be 
done with the use of local anesthesia b}’’ perforating the closuie with a 
sharp needle while sti etching the lowei lid laterally foi counterpressui e 
to the penetrating needle, as well as to straighten the bend of the 
canaliculus into which the needle is diiected A no 2 probe can then be 
passed into the lower canaliculus An indwelling hoisehaii should be 
kept 111 place until epithelization is complete 

If tlie punctum is blocked ith a foreign body, this should be i emoved 
The tieatment of a punctum blocked by chionic swelling is discussed 
later in connection with similail)'’ blocked canaliculi, with which they 
usually coexist 

The lowei punctum may be abnormally placed It may face away 
from the globe, thus failing to come into contact with the tears To 
replace a slightly everted punctum, the patient daily should fiimly, but 
gently, massage the lower lid upward If after a trial, this pioves unsuc- 
cessful several light electrocoagulatmg acupunctures just posteiior to 
the base of the punctum will diaw the punctum toward the eyeball when 
cicatrization is complete 

A more stiongly everted punctum may be associated with lelaxation 
of the musculature of the lower lid Here the relaxed muscles should 
be tightened, so as to bring the lower lid in close relation to the globe 
This is readily accomplished with several electi ocoagulating acupunc- 
tuies placed close to the margin of the lower lid, as previously described 
under treatment of paresis of the lid The contraction of the scais^so 
produced tightens the lower lid and simultaneously corrects the position 
of the strongly everted punctum Merely slitting such a punctum back- 
■vvard to contact the lacus lacrimalis will not necessarily cure the tearing 
This is illustiated m the case pieviously cited (C H S ) 

The punctum should be slit backward only as a last resort, and then 
minimall}'- if the lower lid shows no paresis If such an incision of the 
punctum should involve much of the length of the canaliculus, the wade- 
open gutter thus formed fails to pick up the tears because the capillaiy 
action of the punctum is destroyed When the edges of the cut canalicu- 
lus he close together, repeated cauterizations followed by piobing may 
repair it ® Beginning at the inner angle, one should cauterize 1 to 2 mm 
and then probe with a no 1 probe This procedure is repeated at subse- 
quent sittings until the cut canaliculus is repaired If the lips of the slit 
canaliculus are farthei apart, a plastic operation may bring the freshened 
cut edges together ^ This is followed by probing w ith a no 1 probe 
and the use of an indwelling horsehair, to maintain patency 

8 Spaeth E The Principles and Practice of Ophthalmic Surgerj% Phila- 
delphia, Lea & Febiger, 1941, p 96 

9 Sattler, C H Haarnaht geschlitzter Tranenkanalchen, Ztschr f Aiigenh 
64 352 (April) 1928 
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If the lowei punctum is found to be unusually placed, as in some cases 
of congenital closure, an indwelling stitch of woman’s hair, fixed on a 
nontraumatic needle, taken through the misplaced punctum and emerging 
at a point just touching the lake of teais, will form a properly function- 
ing new punctum when epithelization is complete Comparison with the 
punctum of the other eye, if normal, will aid in the proper placement of 
the newh formed punctum 

Seay led Cctnahcuh — Canahctili may be closed by scar tissue or 
blocked by a foreign body or as a lesult of chronic swelling If the canalic- 
ulus IS closed hy scar tissue, a sharp needle can he emploved, with use of 
topical anesthesia, to perforate it The lower hd is pulled awaj from the 
direction of the needle during the perforating If the canaliculus is 
scarred in its medial portion, the point of the needle should be pushed 
until It comes into contact with the bony lacrimal fossa If the punctum 
as w'ell as the canaliculus is closed by scar, the point for starting the 
peiforation into the tear sac should be slightly closer to the globe than 
the original punctum Comparison w'lth the position of the punctum 
of the normal eye aids m correct selection of the proper point A probe 
can then be carefully passed into tbe tear sac and thence directed down- 
W'ard into the nasolacrimal duct to feel for possible additional obstiuction 
Patenc\ is maintained bj' an indwelling hoisehair until epithelization 
IS complete If for any leason the horsehair is removed too soon or if 
bleeding follow s subsequent pi obing, the horsehair should be reinserted 

Thiee cases illustrating var}'mg degrees of scarring of the low'er 
canaliculus are described 

The first case is that of Mrs A K, aged 52 seen in October 1944 Her 
right eye had teared for six months A solution of fluorescein was not transmitted 
from the right eve into the nose, and irrigation was not possible With a no 4 
probe a scar was palpable at the medial end of the lower canaliculus of the right 
eve This was penetrated, thus allowing free irrigation into the nose A horsehair 
was inserted and kept in place for tw’o weeks A letter from the patient six months 
later stated that her right eve no longer teared 

The second case is that of Mrs R D , aged 53, seen in klarch 1943, who had 
tearing of the left eve over four lears The lower canaliculus of the left eye 
was closed bv scar at its medial half The upper canaliculus allow’ed irrigation into 
the nose with difficultv The upper canaliculus of the left eye w’as dilated at the 
second visit, and irrigation into the nose w'as then easily accomplished As the 
patient still complained of tearing, a needle was inserted into the lower canaliculus, 
penetrating the scar tissue until the bony fossa was palpated A no 2 probe could be 
passed into the tear sac and thence into the nasolacrimal duct A 27 gage vitallium 
wire was inserted through the opened lower canaliculus One end of the wire was 
formed into a loop to prevent injury to the eye It was necessary to remove this 
wire in twenty-four hours because of irritation Two days later, when the irritation 
had subsided, a horsehair was inserted into the canaliculus and through the punctured 
scar after dilation with a no 3 probe This horsehair was comfortably retained 
for tw’o weeks When the hair was removed, fluorescein was transmitted from the 
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left e^e into the nose The patient was seen eight months later, at which time 
fluorescein was transmitted normally into the nose from the left eye ‘ 

The third case is that of a man with a completely scarred punctum and canalic- 
ulus M M, a man aged 79, seen in June 1942, was referred by Dr A Kanoff 
The patient had had tearing of the left eye for many years and had been treated 
with repeated probings The left lower punctum could not be found The left upper 
punctum was dilated, permitting irrigation into the nose As in case 2, the upper 
canaliculus was patent, jet the passage was not sufficient to prevent tearing I 
decided to form a new lower canaliculus A point was selected on the left lower 
lid analogous to the position of the lower punctum of the right eye, but slightly 
closer to the globe So, with the point of a sharp needle placed at this site, and 
exerting counterpressure by drawing the lower lid away from the direction of 
puncture, the needle was passed into the left tear sac until the bony lacrimal fossa 
was palpated A thin wire, with the end formed into a loop to avoid injury to the 
eye, was kept in this puncture for six days It had to be removed because of its 
annoyance to the patient, although he was most cooperative After allowance of 
three days for the irritation caused by' the wire to subside, the puncture wound 
was probed with no 1, 2 and 3 probes, and a horsehair was inserted into the newly 
formed canaliculus On his next visit, one week later, a drop of fluorescein placed 
m the left eye appeared in the nose for the first time Because of the apparent 
favorable outcome and the presence of coincidental acute rhinitis, the horsehair was 
removed Removal proved to have been too soon, for in the following week, when 
the left canaliculus was probed, there was slight bleeding The horsehair was there- 
fore replaced A week later, the hair was removed from the newly formed left 
lower canaliculus, and irrigation into the nose was easily carried out On five 
subsequent visits, the last being October 9, a drop of dye m the left eye quickly 
appeared in the nose 

Blocked Canali€uh — Infrequently the canahculi may be blocked by a 
foreign body, such as an eyelash or a firm, nontender lump, which on 
examination and culture may prove to be a fungous concretion In 
case of the latter the punctum is often reddened, elevated and bathed in 
a small amount of mucopus Rarely is the upper canaliculus so involved 
A very small spoon can be used to remove the small particles, resembling 
grains of sand 

Rarely does such a fungus find its way into the tear sac Morax 
reported a case m which the fungus set up a purulent inflammation, which 
pointed at the third upper molar tooth Incision and drainage and the 
use of potassium iodide sufficed to effect a cure 

When the canahculi are blocked by chronic swelling, the tear sac 
and nasolacrimal duct are usually similarly blocked, often with the pro- 
duction of secretions, which become infected The slitlike outlet of the 
nasolacrimal duct into the nose is surrounded wuth cavernous tissue, 

10 Bnnkerlioff, A J Actinomycosis of the Inferior Lacrimal Canaliculus, 

J Ophth 25 978-981 (Aug) 1942 Turner, N H Dacryolithiasis with 
Stricture of the Lacrimal Ducts, Virginia M Monthly 69*151-152 (Afarch) 1942 
Morax, V Sporotrichoses primitive du sac lacrymal, Ann d'ocul 144 . 
49-53 (Jan ) 1911 
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which readily swells in response to an irritating condition, such as 
chronic rhinitis, sinusitis, spurs or deflections of the nasal septum, nasal 
polyps, cysts, tumors, scars, an inferior turbinate bone tightly placed 
against the lateral nasal wall or an allergic irritant Such irritation 
obtaining for a long enough period causes the mucous membrane in the 
area to become so hypertrophic as to shut off proper di ainage from the 
nasolacrimal duct, Avith resultant tearing 

Such causes of irritation should be removed When little or no 
benefit follows proper treatment, Wetzel stresses the importance of 
tests for syphilis as the cause of the dacr}'oc\'^stitis Other causes of 
epiphora often misdiagnosed because of their rant}" are early neoplasms,’^ 
fungous concretions in the tear sac, meningocele, mucocele of the frontal 
sinus with a fistula at the inner canthus, and ethmoidal mucocele 
present at the inner canthus The last-mentioned lesion ma} be mis- 
taken for an osteoma of the orbit or for a dilated tear sac It can be 
differentiated from a dilated tear sac b) the fact that it is not tender or 
elastic to touch and that no fluid can be expressed from it on pressure 

Allergic irritants, which cause sneezing as well as tearing, should be 
tested for and the allergic condition treated by specific desensitization 
If such a regimen should piove ineffective for allergic patients, Negus 
recommended zinc ionization In such circumstances, I ha^e found that 
the electrocoagulatmg current applied under the mucosa of the inferior 
turbinate bone is far more effective As the state of the nasal mucous 
membrane improves so does that of the conjunctna, and the tearing 
ceases 

Incidentally, French -workers,^' as well as the Hilgartners in this 
countr} , have used ionization with copper and other metal probes passed 
into the nasolacrimal duct for the treatment of epiphora After mam 

12 Wetzel, J O Dacn ocystitis Part Played by Syphilis in Its Etiolog>, 
Am J Ophth 28 511-516 (May) 1945 

13 Spratt, C N Primary Carcinoma of tlie Lacrimal Sac, Arch Ophth 
18 267-273 (Aug) 1937 Penruan, G G, and Wolff, E Primary Tumors of 
the Lacrimal Sac, Lancet 1 1325-1328 (June 11) 1938 

14 Cohen, C, and Reinking, F Beitrage zur Klinik der orbitalem Komplika- 
tionen bei Erkrankungen der Nebenhohlen der Nase, Beitr z Augenh 78 1-76 
(Feb) 1911 

15 Henderson, E E The Relation of the Lacrymal Fossa to the Ethmoidal 
Cells, Ophth Rev 30 352, 1911 McMillan, A L A Case of Ethmoidal Muco- 
cele, ibid 30 15, 1911 

16 Negus, V E The Relation of Ophthalmology and Rhinologj', Bnt J 
Ophth 27 554-557 (Dec ) 1943 

17 \on Tripier, T , Gorecki, and Lagrange, cited by Fleischer, B , in Elschnig, 
A Handbuch der Augenheilkunde, Berlin, Julius Springer, 1922, vol 2, p 1532 

18 Hilgartner, H L, Jr, and Hilgartner, H L Use of Copper Ionization in 
Treatment of Chronic Stenosis of the Lacrimal Duct, Am J Ophth 18 54 (Jan ) 
1935 
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attempts with this modality so applied, I have abandoned it as of too little 
value As will be described later, such treatment in the nasolacrimal 
duct IS applied to an effect, not to its cause, which lies m the nasal air 
sinuses 

Although chronic tearing due to a reflex neurosis from the nose is 
not included in the category of chionic lacrimation discussed m this paper, 
it IS of interest to note that Negus applied cocaine paste to the spheno- 
palatine ganglion, behind the posterior tip of the middle turbinate bone 
If this stops the tearing temporarily, procaine hydrochloride followed by 
alcohol can be injected through the posterioi palatine canal into the 
ganglion foi more prolonged cessation of tearing 

The mucous membrane walls of the tear sac noimally he in contact 
when the eye is at rest This membrane continues downward, forming 
the lining and the valves of the nasolacrimal duct Rich venous plexuses 
underlie this lining membrane, which gradually assumes the character- 
istics of nasal mucosa as it approaches the nasal cavity This nasolacrimal 
membrane shares m the degree of atrophy or hyperthrophy of the nasal 
mucosa Inflammation of the nasal mucosa around the outlet of the 
duct blocks it and causes similar inflammatory changes in the con- 
tiguous nasal duct and tear sac Palpation of the tear sac and comparison 
with the sac on the opposite side reflect accurately the condition of the 
nasal mucous membrane Since most of this tissue is contained within 
a bony canal, the inflammatory swelling readily obliterates the lumen 
Probing 20 of the nasal duct m such cases is of little value and may cause 
tiauma which may result in stricture A stagnant fluid with mucus, and 
often pus, accumulates in the sac, forcing apart its walls 

Whitnall 21 reported that in 54 per cent of the 100 European skulls 
he examined the anterior ethmoidal cells extended as far as the anterior 
margin of the lacrimal groove Pus arising from suppurative ethmoiditis 
may spread through the thin lacrimal bone into the lacrimal groove, 
pointing externally at the inner canthus A subacute or chronic inflam- 
matory condition of the anterior ethmoidal cells may similarly extend 
through the lacrimal bone, producing local periostitis of the lacrimal 
groove, with swelling at the inner canthus and of the eyelids, so block- 
mg the sac, the canaliculi and the puncta Moreover, the close anas- 
tomosis existing between the venous and the lymphatic plexuses of the 

19 Whitnall, S E Anatomy of the Human Orbit and Accessory Organs 
of Vision, London, Oxford University Press, 1932, p 244 

20 Tooke, F T Extirpation of Chronically Inflamed Tear Sacs, Montreal 
1^ J 35 336-341 (May) 1906 Worth, m discussion on Pollock, W B T The 
Treatment of Chronic Dacyocystitis, Lancet 2*455 (Aug 12) 1911 Fergus, E F 
Treatment of Lacrymal Suppurative Disease, Ophth Rev 30 231-239, 1911 

21 Whitnall, S E The Relations of the Lacrimal Fossa to the Ethmoidal 
Cells, Ophth Rev 30 321-325, 1911 
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ethmoid and maxillary sinuses and the mucous membrane lining of the 
lacrimal drainage apparatus would appear to render the latter susceptible 
to inflammatory lesions of these sinuses 

In cases of canahculi blocked by swelling, usually associated with 
similai blockage of the nasolacrimal duct, conservative treatment should 
be begun eaily The earlier it is begun, the better the prognosis The 
puncta and canahculi are dilated, followed with repeated irrigations of 
the tear sac with astringent, antiseptic solutions containing added 
epinephrine hydrochloride and/or ephedrme sulfate Sulfonamide com- 
pounds, antibiotic solutions or similar agents, and other substances dis- 
solved or suspended in fats, oils and waxes may be instilled into the 
tear sac for longer action Such treatment was given at weekly inten^als 
in the office m conjunction with displacement theiapy for the concomitant 
chronic nasal sinusitis Foi home treatment, the patient was instructed 
how to empty the tear sac and how to massage it lightly twice daily 
While he is m the recumbent position, he instils a drop of an astringent, 
antiseptic solution into the eye, both before and after emptying the sac 
While he is in this position, the head is turned w’lth the affected side 
down and held lower than the rest of the body while a few drops of a 
nasal vasoconstrictor are instilled into each nostril 

In more resistant cases the application of 5 per cent silver nitrate 
around the nasal orifice ivith retrograde passage into the nasolacrimal 
duct is useful The tip of a nasal applicator is tightly wound w'lth a 
small piece of absorbent cotton, and the end is so bent at a right angle 
that it will reach as high up into the duct as possible As stated pre- 
viousl}’’, in 50 specimens, Holmes ^ found that the orifice of the naso- 
lacrimal duct w'as at an aveiage distance of 6 mm behind the anterior 
attached margin of the mferioi turbinate bone If the anterior end of the 
inferior turbinate bone is tightly placed against the lateral nasal wall it 
should be fractured tow^ard the midline, wnth the use of local anesthesia 
Chronic swelling and moderate hypertrophy of the mucous membrane 
may be reduced by injecting sclerosing solutions under the mucosa I 
prefer the use of the better controlled electrocoagulatmg current, which 
can deal adequately, in addition, wnth the greatly hypertrophied mucous 
membrane, polyps, scais and other tumors 

Because chronic tearing caused by blockage due to sw^elling in the 
puncta and canahculi, as well as in the nasolaciimal duct, is fiequentlj' 
seen, 6 cases wall be cited 

Miss F M , aged 48 was seen in February 1946 The left eye had been tearing 
for the past six months The left lower punctum and canaliculus were tightly 
swollen, but after dilation an unusually large amount of mlicopus rvas washed into 
the nose with irrigation There ivas a high deflection of the nasal septum to tlie 

22 Tremble, G E Epiphora of Nasal Origin, Arch Otolarvng 40 494-496 
(Dec) 1944 
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left, with chronic ethmoiditis on that side Office treatment was given once a week, 
and home treatment was carried out by the patient twice daily, as previously 
described The discharge irrigated from the left tear sac was less on the third visit 
and Continued to decrease on subsequent visits On the sixth visit, the patient 
stated that tearing had ceased A drop of fluorescein was rapidly transmitted from 
the left eye into the nose She was advised that a severe head cold might undo the 
benefit she had received and that, if this should occur, an mtranasal operation to 
improve the drainage of the left ethmoid cells was advised In May she contracted 
such a cold Despite this, the tear conduction apparatus of the left eye continued 
to function normally, as it had when I last heard from her, m August 1946 

Mrs S M , aged 44, was referred b}' the late Dr M Schoenberg in April 1943 
Her left eye had teared for two years, for which she had previously been treated 
The upper and lower puncta and canaliculi of the left eye were swollen tight 
These were dilated, allowing free irrigation into the nose There was chronic 
catarrhal involvement of the left ethmoid cells Treatment was carried out in the 
office and at home, as previously described On her third visit, a drop of fluorescein 
was transmitted from the left eye into the nose, but somewhat more slowly than 
from the right eye On the sixth visit, in June 1943, fluorescein was transmitted 
from the left eye into the nose more rapidly than from the right eye 

Mrs V L, aged 43, who was referred by Dr A Levine in April 1945, complained 
of tearing of both eyes for over ten years, the left eye being more affected than 
the right Previous treatment had not been effective There was a pronounced 
deflection of the nasal septum to the left, with compensatory enlargement of the 
right middle turbinate bone Incidentally, the patient complained of tinnitus of the 
left ear The upper and lower puncta and canaliculi of both e>es were tightly 
swollen These passages were dilated, allowing irrigation of the tear sacs Chionic 
bilateral ethmoiditis was treated by displacement therapy at each weekly visit 
Home treatment was ordered On her third visit, a slight amount of fluoiescem 
was transmitted from each eye into the nose More dye was transmitted at the 
next visit At the fifth, and last, visit the patient stated that her tearing had 
ceased and that the noise in her left ear was gone She was told that a severe head 
cold might cause a recurrence of her symptoms and that in that case an mtranasal 
operation to correct the sinusitis would be necessary It is now a jear and a half 
since her last treatment, and she has informed me that she has remained cured 

Miss E S , aged 32, was referred by Dr J Schor in October 1944 because of 
tearing of the right eye for over a year Fluorescein placed m the right eye was 
not transmitted into the nose After dilation of the swollen right lower punctum 
and canaliculus, fluorescein-stained mucus was washed through into the nose 
Chronic nasal sinusitis had been present for many years The right inferior 
turbinate bone was placed tight against the lateral nasal wall A submucous 
resection of the nasal septum, as well as correction of the malplaced right inferior 
turbinate bone, was advised Permission for operation was refused because of her 
pending marriage, on Christmas Day A 10 per cent solution of silver nitrate on 
a cotton-tipped probe, with the end bent at a right angle, was introduced with 
difficulty between the right inferior turbinate bone and the lateral nasal wall and 
carried up into the nasolacrimal duct The usual home treatment was ordered 
Two weeks later the tearing of the right eye had diminished When the patient was 
seen for the last time, a week before her marriage, tearing m the right eye had 
entirely ceased, and fluorescein wag quickly transmitted from the right e 3 e into 
the nose It is nearly tw^o years that her condition has been satisfactorj' 

N L,^aged 52, referred by Dr L Bonfield in June 1945, had had tearing from 
both ej'es for a year and a half, the right eje being affected more than the left 
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The upper and lower puncta and canaliculi of both eyes were swollen After 
dilation, the left tear sac was irrigated into the nose with difficulty The right 
tear sac could not be irrigated Because the patient lived at a distance, visits were 
fortnightly On his third visit, the left tear sac was easily irrigated and the right 
tear sac could be irrigated for the first time, but with difficultj This case demon- 
sti ates that swelling of the nasolacrimal duct may be so pronounced that several treat- 
ments are necessary before small amounts of irrigating solution can be syringed 
into the nose Should such a duct be probed prematurely, injury to the swollen 
mucous membrane may eventuate in scar formation The right middle turbinate 
bone was enlarged, causing chronic ethmoiditis on that side Home treatment was 
ordered, as previously described On his sixth visit the patient stated that tearing 
from both eyes had ceased A drop of fluorescein was quickly transmitted into the 
nose from the left e} e, and less rapidly from the right eye Six weeks was allowed 
to elapse before the next visit, the patient continuing treatment at home At the 
expiration of that time the better (left) eye still transmitted the dye normally into 
the nose, but blocking on the right had recurred The next two Msits showed 
that the left eye was normal, but the right sac and duct were blocked by a small 
amount of mucus, which prevented the transmission of fluorescein into the nose I 
decided that the enlarged right middle turbinate bone would have to be treated 
if permanent improvement of the right e>c was to be secured This was done on 
October 30 with electrocoagulation and compression to about half its original 
size After healing, the right eye ceased tearing Dye was transmitted into the 
nose normally When the patient was seen six months later, chronic tearing of 
both eyes remained cured 

A T , aged SO, was seen in January 1945 witli the complaint of tearing of the 
left eye for six months and of the right eye for a shorter period He wore a hearing 
aid Nasal polyps had been removed twice previously but again blocked the nose 
bilaterally The upper and lower puncta and canaliculi of both eyes were tighth 
swollen After dilation of the upper and lower puncta and canaliculi, irrigating 
fluid could readily be syringed into the nose on both sides The recurrent polyps 
w'ere destroyed with electrocoagulation m several sittings Tearing from both 
eyes ceased The patient was advised that if polyps should recur soon allergic 
treatment, as well as ethmoidectomy, would prove of more lasting value At the 
present time there has been no rerurrence of tearing 

Having discussed blockage of the tear sac and the nasolacrimal duct 
by swelling, I shall deal with blockage caused by scar tissue Finally, 
the epiphora due to obstruction of that portion of the nose into which the 
nasolacrimal duct drains will be considered In order to emphasize the 
most useful part of this paper, I shall discuss these two conditions in 
the reverse of the order mentioned 

EPIPHORA DUE TO OBSTRUCTION OF THAT PORTION OP THE NOSE INTO 
WHICH THE NASOLACRIMAL DUCT DRAINS 

Such obstruction may be caused by bony spurs, unusual deflections of 
the nasal septum, chronic swelling and greatly hypertrophied mucous 
membrane, polyps, cysts, tumors, scars or foreign bodies, as well as an 
inferior turbinate bone tightly placed against the lateral nasal wall To 
cure the tearing, such an obstruction must be removed If, in addition. 
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11 revel sible changes of the mucous membiane of the tear sac and naso- 
laciimal duct have occurred, these also must be removed 

Three cases illustrating a few such obstructions and the methods 
used to lemove them, are reported Home treatment was the same as 
that given in the preceding group of 6 cases 

Mrs L R , aged 56, was seen in September 1945 There had been tearing of both 
e\es for several yeais, the light eye being affected more than the left, and chronic 
irritation around the right lateral canthus for several months She had been 
treated for the past four months, without relief The chronic tearing of the right 
e 3 'e caused maceration of the skin at the lateral canthus, on which a fungus had 
giown This fungus was brought undei contiol The most important finding was 
extreme hypertrophy of the mucous membrane of the right infenoi turbinate 
bone, less pronounced on the left side, extending to the posterior tip, thus 
producing partial blockage of nasal lespiration This hypertrophic mucous mem- 
brane was destroj-'ed by electrocoagulation, first on the right side and then, two 
weeks later, on the left side Six weeks later, after reaction had subsided, the right 
eye ceased tearing and conducted fluorescein into the nose normally Tearing of 
the left eye ceased two weeks later « 

The second case is similar to the first, but, m addition, an inferior turbinate 
bone, tightly placed against the lateral nasal wall, was fractured toward the mid- 
line H G , aged 68, was seen in November 1943 Both eyes had been tearing 
for five j'-ears, the left being affected more than the right The upper and lower 
puncta of both eyes were extremely tight, especially those of the left eye After 
dilation of the puncta irrigation with saline solution resulted in some mucus being 
washed into the nose Twenty-five years before a submucous resection of the nasal 
septum had been performed A large septal perforation and extreme hypertrophy 
of the mucous membrane of the inferior turbinate bones were observed The 
degenerated tissue was destroyed by electrocoagulation in five fortnightly treat- 
ments The right inferior turbinate bone, which was tightly placed against the 
lateral nasal wall, was fractured toward the midline When the patient was 
observed on Feb 29, 1944, both eyes transmitted fluid normally into the nose 
Since then he has informed me that his tearing has remained under control 

Mrs A K , aged 50, was seen in June 1945 The left tear sac had been 
excised m 1935 Tearing from the right eye had annoyed her for over one year 
Both inferior, turbinate bones were atrophic The upper and lower canaliculi of 
the right eye were open, but no fluorescein was transmitted into the nose By 
irrigation a small amount of solution was forced into the nose When the patient 
was seen two weeks later, although no dye was transmitted from the eye into the 
nose, irrigation through the right lower canaliculus was easily performed, as it 
was at the next fortnightly visit Careful reexamination disclosed a large scar 
extending from the lateral surface of the inferior turbinate bone to the lateral 
wall of the nose This was cut through with the electrocoagulating current Six 
weeks was permitted to elapse, by which time the reaction had subsided and tearing 
had ceased Fluorescein in the right eye was quickly transmitted into the nose 
The satisfactory condition continues at the time of writing 

REMOVAL OF SCAR TISSUE IN THE TEAR SAC 
AND NASOLACRIMAL DUCT 

Attempts to lemove obstructing scar tissue m the tear sac and naso- 
lacimial duct have been described by Peters in 1910 and by Dean in 
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1929 Schuster-* (1915) described Peters’ method as one of slitting 
the upper and lower canahculi and perforating the sti icture by constant 
tuining of a blunted knife If after seveial days the purulent secretion 
remains, the wound is reopened and the procedure repeated several times, 
if necessary Schuster claimed a cure m 77 per cent of the cases The 
failuies, he stated, were peihaps due to disease of the accessory sinuses 
of the nose In order to avoid failure, he stated, one should perhaps 
first treat the nasal sinusitis before resorting to operations on the tear sac 

Dean avoided the slitting of the canahculi by direct incision through 
the skin into the tear sac He then inserted a thick probe through the 
open teal sac and stretched the obstructing scar tissue until it was per- 
forated and so dilated that an indwelling silver tube could be inserted 
He found practically all the obstuictions of scar tissue at the neck of 
the tear sac Silver styles had to be worn for a long time, with periodic 
readjustments and cleaning 

USE or DIATHERMY IN REMOVAL OE OBSTRUCTION IN THE 
NASOLACRIMAL DUCT 

Worms and Filliozat,-® as w’^ell as Defoug,"® in 1931, followed the 
same procedure as did some urologists m combating stricture of the 
urethra by utilizing medical diathermy to disinfect as well as to restore 
the caliber of the urethra Several treatments were given without the 
use of any local anesthetic so that the current could be regulated accord- 
ing to the sensation of the patient Defoug conjectured that diathermic 
coagulation might prove to be the treatment of choice m cases of synechia 
and of stenosis of the lacrimal passages M Page, in discussion on 
Defoug's paper, pleaded for a wider use of this modality by ophthal- 
mologists 

In 1933 Spinelh utilized rubbei -insulated electrodes passed through 
an external incision of the skin into the nasolacrimal duct to cut through 
obstiuction A rubber tube was inseited through the opened obstruction 
and kept in place for twelve days 

With the area under local anesthesia, Weekeis"® used surgical 
diatherm)' wuth rubbei -insulated Galezow'ski probes nos 8 and 9, employ- 

23 Dean, F W Stenosis of Lacrimal Ducts Arch Ophth 2 164-168 (April) 
1929 

24 Schuster K Zur Geschichte und Kritik der neueren Behandliingsmethoden 
der Tramensackeiterung, Klin Monatsbl f Augenh 55 596-611, 1915 

25 Worms, G, and Filhozat La diathermic des voies lacrymales. Bull Soc 
d’opht de Pans, March 1931, pp 129-131 

26 Defoug La diathermic dans le traitment del’obhteration des voies lacry- 
males, Bull et mem Soc frang d’opht 44 264-269, 1931 

27 Spinelli, F Diathermische Rekanahzation des Tranennasenkanals, Klin 
Monatsbl f Augenh 91 202-207 (Aug ) 1933 

28 Weekers, L Retabhssment de la permeabilite des voies lacrvmahs. Bull 
Soc beige d’opht, 1932, no 65, pp 65-69 
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mg a cuiient of 700 milliampei es for two or thiee seconds He stated 
that it is of course pieferable to restore the structure and function of 
the lacrimal apparatus, i athei than to detour the tears above the obstruc- 
tion thiough an aitificial opening made into the nose The fact that 
three yeai s latei Weekers published a modification to facilitate the 
surgical technic of the dacryocystorhinostomy of DuBois, Depuy-Dutemps 
and Bourguet indicates that his results were not satisfactory This, I 
believe, was due principally to the impioper selection and preparation 
of cases, and possibly the use of too strong a current In dealing 
with a chronic infection of the tear sac with sticky mucopus, for example, 
removal of the scar tissue by destroying it with electrocoagulation may 
not be sufficient to cure the condition This is likely to be the case 
unless by good fortune the diathermic cuiient should have such a benefi- 
cent action on the chronically infected mucous membrane that it reduces 
the infected secretion and renders it fluid, so that it can dram into the 
nose Thei e are cases of sticky mucopus in which complete stricture does 
not exist, as is proved when strong pressure over the sac forces this 
viscid secretion into the nose Nevertheless, such secretion cannot 
dram spontaneously into the nose 

Preliminary treatment with antiseptic, astringent solutions, sulfon- 
amide or antibiotic preparations or medical diathermy must first be used 
to control the infection in the tear sac before the obstruction in the 
nasolacrimal duct is destroyed by electrocoagulation As stated, if this 
IS not done, despite the removal of the obstruction, the mucopurulent 
secretion is so viscid that it cannot dram through the fully opened naso- 
lacrimal duct It is essential therefore to give preliminary treatment 
to such an infection of the tear sac, as well as to the concomitant nasal 
sinusitis, before reopening a nasolacrimal duct closed by scar tissue 
Such a procedure is likewise of advantage before pei forming intranasal 
drainage for cure of chronic infection of the tear sac, but by no means 
as essential There, the wide opening of the tear sac and the electro- 
coagulation of its mucous membrane are adequate to dram even viscid 
secretion The chronic sinusitis that is often present is alleviated by 
the simultaneous removal of the anterior tip of the middle turbinate 
bone, which is often done as part of the operation 

The method that I have followed m the removal of scar tissue m the 
tear sac and nasolacrimal duct inconveniences the patient so little that 
one IS tempted to try it m many cases of infection of the tear sac When 
advanced age or other conditions contraindicate surgical treatment, it 
IS preferable to bring the infection under control as described and then 
remove the obstruction by electrocoagulation If after a reasonable 

29 Weekers, L Un precede operatoire aise et sur de dacryocystorhinostomie, 
d’opht 52-241-246 (April) 1935 
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length of time teaiing peisists, intranasal diainage of the tear sac should 
be performed A dilated tear sac full of sticky mucopus is best tieated 
with mtranasal drainage I believe it is not worth while trying to cure 
such a condition by first combating the infection and then removing 
any obstruction of scai tissue, except when operation is contraindicated 

My experience with transcanahcular incision aided by diatherm} 
to open fully the teai sac in the mtranasal opeiation for cure of infection 
of the tear sac helped me, similarly, to lemove obstruction at the neck 
of the tear sac, as well as in th'e nasolacrimal duct The same insulated 
electiodes can be used to open the tear sac fully, to combat threatened 
obstruction at the mtranasal opening, to i eopen such a closure occurring 
after any opei alive method formerly attempted and to destio}’’ obstruc- 
tion at any spot in or along the entire length of the nasolacrimal duct 
The end of the electrode is bent at a right angle to fit the concavity of the 
eye socket Electric insulating v'atmsh is applied and baked on until 
hard The ends are scraped fiee of the insulation 

It has been shown by Stevenson,®- Dean and othei s that except m 
congenital cases, the site of the obstruction which blocks normal con- 
duction of tears is geneially at the neck of the sac In beginning the 
treatment foi chronic teaiing, conservative measures should be used 
until all abnormalities of the eyelids, puncta alid canahcuh and that 
portion of the nose into which the nasolaciimal duct drams have fiist 
been coirected If, after this has been done, irrigating fluid does not 
enter the nose after repeated trials at various sittings, one should palpate 
with a no 2 or no 3 probe for obstruction of the sac or duct Unless 
care is exercised, sjnce tiie bon}'^ canal is seldom straight, tlie swollen 
mucous membrane is liable to injury when the practically straight probe 
IS pushed against it The cautious approach here outlined v ill minimize 
such mjuiy 

When scar tissue is palpated, usually at the neck of the sac, procaine 
hydrochloride, injected through a fine hypodermic needle, can be used 
to anesthetize the sac At the same time the needle can be passed 
vertically downward into the sac, where it palpates the obstructing scar 
By perfoiatmg the scar, thus allowing the solution to be syringed into 
the nose, one can accurately gage the thickness and toughness of the 
scar In cases of traumatic origin, the entire length of the nasolacrimal 
duct may be filled with scar tissue This will prevent the flow of pro- 
caine solution into the nose unless an exceptionally long needle is used 
to penetrate it 

30 Morgenstern, D J Intranasal Drainage for Cure of Chronic Infection of 
the Tear Sac Initial Transcanahcular Inverted U-Shaped Incision to Facilitate 
Full Opening of the Tear Sac, Arch Ophth 32 101-103 (Aug ) 1944 

31 Footnote deleted by the author 

32 Stevenson, M D The Treatment of Lacrimal Obstruction, JAMA 
49 114-119 (July 13) 1907 
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Two cases aie repoited m which treatment by diathermic lechaiinel- 
ing of the nasolacrimal duct closed by scar tissue was employed with 
success In the first the tear sac was blocked by scar tissue at the neck 
of the sac, m the second the entiie nasolacrimal duct was filled with 
scar tissue as a lesult of tiauma 

Mrs M H , aged 58, was seen in March 1944 Both eyes had been tearing 
for SIX years, the right being first affected and soon thereafter the left The left 
eye had been cured in Munich, Germanj% but the right eye continued to tear In 
this country she had continued treatment, without success The right lower 
canaliculus had been slit No pus could be expressed or irrigated from the right 
tear sac Probing disclosed narrowing of the medial end of the right lower cana- 
liculus and a fibrous obstruction at the neck of the tear sac The nasal septum was 
conspicuously deviated to the right above, the inferior turbinate bone w'^as atrophic 
A 2 per cent solution of tetracaine hydrochloride was applied to the punctum The 
right lower canaliculus w'as dilated to admit a no 6 probe A few drops of 2 per 
cent tetracaine hydrochloride were instilled into the tear sac A sheet of compo- 
sition metal w^as placed in firm contact with the patient's back to serve as the 
indifferent electrode The caliber of the bent end of the insulated electrode was that 
of a no 4 probe This electrode was inserted through the dilated lower canaliculus 
into the tear sac The handle of the electrode was directed horizontally aw'ay from 
the eye and supported so that the active tip within the sac was in firm contact with 
the fibrous obstruction at the neck of the sac The amount of current used was 
about 1,000 milliamperes of coagulating current when short circuited This is 
equivalent to about 125 milliamperes with the patient in the circuit As soon as the 
current was turned on, the obstructing scar tissue gave way as the electrode readily 
passed vertically down the nasolacrimal duct There w^as practically no reaction 
and no pain When the patient returned in two weeks, a drop of fluorescein in the 
right eye w^as quicklj'- transmitted into the nose The patient’s right eye has since 
continued to function normally 

Although I did not use injection of procaine hydrochloride m this 
case, or m the following one, I recommend its use The purpose is 
primarily to peiforate the obstructing scar with the needle It thus 
allows the solution to be syringed into the nose, giving the operator 
accurate knowledge of the thickness, as well as the toughness, of the scar 

Mr W A , aged 67, was seen in May 1945 A fall on the sidewalk six years 
before had resulted in fracture of his nose, after which a purulent infection of 
the right tear sac set in Painful probing had been attempted previously on several 
- occasions, without success In view of the patient’s age and the fact that fracture 
results in formation of sclerotic bone, which is not easy to fenestrate, I decided 
first to control the infection and then to reopen the closed nasolacrimal duct 
Solutions of sulfonamide drugs and of penicillin were used once a w'eek to irrigate 
the tear sac, which contained only a moderate amount of infected matter Eye 
drops containing a sulfonamide drug were prescribed for home use After several 
weeks the tear sac was practically free of infected material The right lower 
canaliculus was dilated A 2 per cent solution of tetracaine hydrochloride was 
instilled into the tear sac and the active tip of the electrode placed in firm contact 
With the fibrous tissue blocking the neck of the sac When the current was turned 
on, this scar tissue w^as cut through, but further resistance was encountered With 
the current turned on again, the resistant scar was coagulated until the entire length 
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of tlie nasolacrimal duct, which was completely filled with scar tissue, was per- 
forated There was little reaction, the patient being able to return to work the 
afternoon of the same day The tear sac was readil> irrigated, and a no 6 probe 
was passed into the nose once a week for several weeks thereafter If any tendencj 
to formation of scar tissue palpable with the probe should appear, the spot could 
be touched lightly with the coagulating electrode It is now over a jear and a half 
since the patient was cured, and there has been no recurrence 

In the method described, the use of styles is unnecessary This may 
perhaps be explained as follows Nature resents a surgical opening 
made through cranial bone, such as an opening into the antrum, an 
opening through the bony lacrimal fossa or the opening of a congenital 
bony occlusion of the choana,’" and attempts to close it Diathermy 
helps appreciably to reduce this tendency In contrast to this, scar tissue 
obstructing the nasolacrimal duct does not show such a strong tendenev 
to closuie when opened by diathermic coagulation 

Retrogiade insertion of an electrode via the ostium of the naso- 
lacrimal duct in order to reach the obstruction at the neck of the sac, 
rather than the transcanahcular approach, w ould offer a great advantage 
if it were possible The soft tissues of the canaliculi react to injury, 
mechanical or thermal, with swelling and possible fibrosis far more 
readily than do the tissues within the bony nasolacrimal duct For this 
reason, it is wiser to use less current at the start If the strength 
IS insufficient, it can easih be increased Unfoitunately, the anatomic 
configuration makes the retrograde approach extremely difficult, if not 
impossible 

The method described in these 2 cases will find its greatest value 
in that small percentage of cases of congenital dacryocystitis which 
cannot be cured with consen^ative measuies In the congenital cases 
the block is at the lower end of the tear duct, m conti adistinction to the 
acquired cases, in which the block is usuall)'^ at the neck of the sac In 
the conservative treatment of congenital dacryocystitis. Judge®'* advo- 
cated removal of a mass of cellular debris blocking the low^er end of the 
nasolacrimal duct by using a cotton-tipped applicator introduced along 
the floor of the nose and withdrawing it just under the inferior turbinate 
bone Should this procedure fail, repeated pressure with the finger over 
the tear sac blocking the canaliculi will open the blocked duct by h 3 'dro- 
static pressure in two thirds of the cases Antiseptic, astimgent solu- 
tions are used in conjunction with this technic 

I modified this technic m the case of C R W , a girl aged 4 months, who was 
referred by Dr L Feit in August 1946 The right eje had been red and had 

33 Morgenstern, D J Congenital Atresia of the Postnasal Orifices A 
Simple, Effecbve Office Technic for Treatment by Electro-Coagulation, Arch 
Otolaryng 31 653-662 (April) 1940 

34 Judge, H V Dacryoev stitis of the New Born, New York State J Med 
41 25-29 (Jan 1) 1941 
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discharged pus since birth Examination showed that the nose was clean and open 
The right inferior meatus ^vas anesthetized with a small amount of 2 per cent 
cocaine In drochloride to which epinephrine hydrochloride was added The end of 
a fine, cotton-tipped probe was bent at a right angle to fit under the right inferior 
turbinate bone and to reach the orifice of the nasolacrimal duct In that area an 
abnormal, hard mound, projecting downward, was palpated with the tip of the 
probe No cellular debris was found on withdrawing the probe For this reason, 
a small amount of 0 5 per cent silver nitrate was applied to the area of the orifice 
with the same cotton-tipped probe In addition, the mother was instructed how to 
exert pressure over the tear sac and to use astringent eye drops in conjunction with 
this technic When I saw the referring physician m October 1946, he informed me 
that the baby’s right eye had quickly cleared up 

To evaluate pioperly the efficacy of the intianasal piocedure desciibed, 
no othei tieatmeiit should be used in conjunction with it, or it should 
be used in cases in which foimer conservative tieatment has proved 
ineffective 

In the one thud of the cases in which cure is not effected with these 
conservative means. Riser advised waiting three and a half months 
before probing with a no 2 probe With these combined methods he 
obtained cures m 97 per cent of cases Gifford advised a waiting 
period of six months, with conseivative treatment, befoie probing with 
a no 1 probe in the cases m which such treatment was not successful 
The probing should be followed immediately by ii ngation with isotonic 
solution of sodium chloiide, with the child still under general anesthesia, 
the head being held vertically upright and bent slightly forward to allow 
the iriigating fluid to run out through the nose 

There is a striking difference between the prognosis in cases of con- 
genital dacryocystitis and that in cases of the acquired chronic type, in 
which conseivative treatment is successful in about 50 per cent In all 
the cases in which conservative treatment fails, operation on the lacrimal 
diainage appaiatus is required to effect a cure An infant or child is 
not a proper subject for such a surgical procedure The child therefore 
suffeis physical as well as psychic irritation from this cause for many 
jears In the small percentage of congenital cases m which cure is not 
effected with conservative measures, the ideal method is the electro- 
coagulation of the blocked lower end of the nasolacrimal duct by means 
of an insulated electrode, with the use of chloroform anesthesia This 
can be done with accuracy from above via the canaliculus, as described 
the letrograde approach, fiom below, the obstruction could be 
destroyed vith less accuracy, but with a gi eater margin of safety to 

the canaliculus if an excessive amount of cuirent should accidentallv 
be used 

35 Riser, R C Dacrvostenosis in Children, Am J Ophth 18 1116-1122 
(Dec) 1935 

36 Gifford, H , Jr Dacryocystitis, Arch Ophth 32 485-487 (Dec ) 1944 
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In leview, I find that in most of the cases of chronic tearing here 
reported there was an underlying etiologic factor of chronic nasal 
sinusitis Eaily, conseivative treatment of the teai -conducting appa- 
latus and the concomitant nasal sinusitis will usually cure the chronic 
tearing Patients \vho have a recurrence or those who do not ade- 
quately lespond to such treatment should undergo operation for control 
of the chronic nasal sinusitis In addition, it is necessary in those cases 
in which 11 reversible reactions of the nasolacrimal mucous membrane 
have occuried sucb as extreme hypertioph), polypoid degeneration or 
foimation of polyps, c\sts or scai tissue, to deal properly vith such 
changes This can be done in one of two wajs, depending on the 
pathologic changes and the plnsical condition of the patient First, a 
newf intranasal opening can be made into the tear sac above the point 
of blockage, followed by electiocoagulation of tbe diseased mucous 
membiane of the tear sac In the second, and much easier method 
for the opeiator and patient, the diseased mucous membrane may be 
restored after electrocoagulation with an insulated electrode inserted 
through the canaliculus, as described in the portion of this paper dealing 
w'lth the destruction of scar tissue which blocks tbe nasolacrimal duct 
Small stated 

Delaj' permits the chronic [nasal sinus] infection to become entrenched and finalh 
irreversible changes take place Then simple correction of the pnmar\ intranasal 
pathological condition will not necessarib effect a cure of the tearing In other 
w'ords, prophjlaxis should plaj a greater role in our treatment of chronic tearing 
eves 

This, as has repeatedly been shown, points to the need of close coopera- 
tion betw^een the ophthalmologist and the rhinologist m order to secure 
the best result for the patient 


SUMMARY 

Chronic tearing may be caused by slight degrees of facial w^eakness, 
wdnch should be looked for first 

Slitting the punctum backw^ard in cases of such tearing is of little 
value Tightening the relaxed lower lid, to bring it into close relation 
wuth the globe, Fy means of electrocoagulating acupunctures wull cure 
such chronic tearing 

To reduce the incidence and sei'^erity of chronic teaiing caused by 
weakness of facial muscles, piompt and adequate treatment is necessary 

37 Morgenstern, D J Intranasal Drainage for Cure of Chronic Tear Sac 
Infection New Technic Aided by Electro-Coagulation so Simplified as to Be an 
Office Procedure, Arch Ophth 27 733-745 (April) 1942 

38 Small, C P The Eye, Ear, Nose and Throat, Practical Medicine Senes, 
Chicago, The Year Book Publishers, Inc, 1930, pp 31-34 
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A moderately everted lower punctum is drawn back to contact the 
lake of tears by placing electrocoagulatmg acupunctures just posterior 
to its base 

Abnormalities of the eyelids, as well as methods of their correction, 
are described 

Abnoimahties of the puncta and canahcuh, with methods for their 
correction, are indicated 

When the canahcuh aie blocked by chronic swelling, the tear sac 
and nasolacrimal duct are usually similarly obstructed Treatment for 
the correction of these conditions is outlined 

Treatment for epiphora due to obstruction of that portion of the 
nose into which the nasolacrimal duct drams is described 

The use of diathermy to remove obstruction m the nasolacrimal 
duct, usually at the neck of the tear sac, is described 

In that smaller percentage of cases of congenital dacryocystitis with 
closure of the lower end of the nasolacrimal duct m which conservative 
measures, including probing, prove unsuccessful, rechannelization by 
application of the diathermic current is ideal Cure with this method 
will save a child many years of physical and psychic irritation 

Most chronic tearing has an underlying etiologic factor of chronic 
nasal sinusitis 

Delay m treating such infection “permits the chronic infection to 
become entrenched, and finally irreversible changes take place Then 
simple correction of the primary intranasal pathologic condition will not 
necessarily effect a cure of the tearing In other words, prophylaxis 
should play a greater role in our treatment of chronic tearing eyes ” 
Close cooperation between the ophthalmologist and the rhmologist is 
necessary m order to secure the best result for the patient 

433 Eastern Parkway 



THERAPEUTIC SULFADIAZINE POISONING, WITH 
PEMPHIGOID LESIONS 

Conjunctival Changes 

BENJAMIN FRIEDMAN, MD 
NEW YORK 

/^ASES ot se\ere sulfadiazine poisoning have occuried during the 
course of mass proph 3 daxis m militar> personnel, but they have 
been lelativeh infrequent Even these cases ought to be fewer, for 
the supervising physician has become more aware of the possibility of 
untow'ard effects and has trained himself to recogm/e early the symptoms 
of idiosyncras}'^ to sulfadiazine Serious sulfadiazine poisoning is of 
three types that m w'hich the picture of agranulocytosis predominates, 
that which is associated w’lth urinary suppression and that wdiich pre- 
sents widespi ead mucocutaneous pemphigoid lesions I observed 3 cases 
of the last type at a Naval training center and found them of special 
ophthalmologic interest because of the characteristic conjunctival lesions 
which were exhibited The systemic reactions varied in these cases, 
the first patient being moderately ill, the second severely ill and the 
third critically ill The severity of the conjunctival lesions paralleled 
the general clinical course Because of the rarity of cases of this type, 
a detailed account of the illnesses follows 

REPORT or CASES 

Case 1 — History — D A J, aged 21, on Dec 19, 1943 was gi\eii 2 tablets 
(0 5 Gm each) of sulfadiazine The medication was repeated daily in the same 
dose On December 24 he received his second injection of typhoid vaccine On 
December 25 a macular rash appeared on the chest and abdomen He began to 
complain of photophobia and ocular pains, and simultaneously his throat became 
painful It was thought that he had measles, and he was confined to the sick bay, 
where more sulfadiazine was given, in doses of 1 Gm every four hours The rash 
became more pronounced, and the entire body became involved In many areas, 
particularly the neck, chest and abdomen, “water blisters” appeared The bullae 
were preceded by considerable itching On December 28 the patient was admitted 
to the hospital 

Physical Examination — On admission the patient appeared fairly w'cll nour- 
ished and mentally oriented He did not seem to be in great distress Over his 
entire bod> was a red macular rash, discrete for the most part but coalescent in 

Read at a meeting of the New York Academy of Medicine, Section of 
Ophthalmologic Nov 18, 1946 A discussion on this paper was published in the 
klay 1947 issue of the Archr'ES, page 694 
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some areas On the neck, chest, abdomen and back were many vesicles, ranging in 
diameter from 1 to 20 mm In some regions, particularly the back and the 
extremities, the lesions weie suggestive of measles, in other areas they were of 
pemphigoid chaiacter The bullae were clear and had an erythematous base 
Nikolsky’s sign was not elicited There were foul grayish membranes on the 
tonsils, palate and posterior pharynx The conjunctivas were intensely inflamed, 
there was considerable mucopurulent discharge in the conjunctival fornices, and 
several small ulcerated spots, covered with the same dirty exudate, were visible 
on the palpebral conjunctivas 

Theiapy — Treatment consisted in the immediate discontinuation of sulfadiazine, 
use of mouth washes and gargles of hot saline solution, sedation and application of 
3 per cent methylrosaniline chloride U S P to the base of all rupture vesicles 
The eyes were cleansed frequently, and antiseptic ointments were applied 

Laboiatoiy Data — December 28 Culture of material from the throat jaelded 
no hemolytic colonies , green-producing cocci were present 

The sulfonamide level of the blood was 1 mg or less per hundred cubic centi- 
meters The solution was too light to read 

December 29 The hemoglobin was 91 pei cent, the red cells numbered 
4,420,000, and the white cells, 6,950, with 55 polymorphonuclear leukocytes, 36 
lymphocytes, 2 mononuclear cells and 7 eosinophils, per hundred cells 
The urine was normal 

Cowse of Illness — Jan 1, 1944 The patient was improving The mouth 
was still very sore Many eroded areas were present when bullae had ruptured 
The eyes were red and painful 

January 6 The cutaneous lesions were well healed except for a few crusts on 
the body and extremities There was no fever Persistent sores were present at 
the angles of the mouth and on the lips 

January 12 One area of erosion on the lip remained The patient was 
improving 

The white cell count wks 7,150, with 85 per cent polymorphonuclear leuko- 
cjtes, 13 per cent lymphocytes, 1 per cent eosinophils and 1 per cent band cells 
Januaiy 25 Areas which w^ere the sites of previous blisters showed mottling 
from copper-colored pigmentation Eiythema was still present in other regions 
The eyes were still red and sensitive to light 
February 17 The skin w'as clearing slowly 

May 6 The patient had no complaints Pigmentary deposits in the skin were 
still visible 

Ophthalmic Status Both lids of each eye showed extensive superficial scarring 
of the conjunctiva The scars w^ere thin, sheetlike and bluish white Some w'ere 
stellate They contained many newly formed vessels, which for the most part 
coursed m the same direction as the scar fibers The scarring was not uniform 
The plaques of scar tissue radiated in all directions The edge of the scars in the 
lower hds w'as slightly raised, but no passage could be effected beneath this edge 
A few small cysts were visible beneath the scarred surfaces in the upper fornices, 
just beyond the upper tarsal limits Several small fan-shaped extensions of the 
scars passed to the margins of the lids A small \enous \arix was present under 
the conjunctiva of the lower fornix of the right eye 

The patient experienced little discomfort The eyes did not feel drj', and the 
normal amount of moisture seemed to be present The corneas and bulbar con- 
junctivas were normal 
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June 1944 When the patient was last seen, nearly one-lialf year after the 
initial complaints, the conjunctival picture had not materially altered 

Case 2 — A E W , aged 19, took sulfadiazine in prophylactic doses of 1 Gm 
daily from Feb 7 until March 5, 1944 On the latter date there developed 
coryza, soreness of the eyes, mouth and throat and fever He was admitted 
to the sick bay with the diagnosis of catarrhal fever and w'as given additional 
sulfadiazine in doses of 2 Gm four times a day On March 13, the eyes became 
much more painful, and he noticed a red macular rash on the hands and feet That 
evening his mouth became very painful, and he experienced difficulty in swal- 
lowing Administration of sulfadiazine was continued through the evening of 
March 14, but the symptoms became exacerbated, with balanitis and extension 
of the rash to the neck and body His temperature was 100 F On March 15 
he W'as admitted to the hospital with the suspected diagnosis of measles and 
Vincent’s angina 

Physical E\amination — On admission, the patient was uncomfortable, ill but 
well oriented A maculopapular erythema, sparse over the bodj, but more 
generalized on the neck, arms and legs, was evident The lesions varied in 
diameter from 1 to 6 mm A few had small vesicular centers The rash was 



Fig 1 (case 1) — Stellate scarring of conjunctiva of the upper lid The edges 
of the scar are undermined 

confluent on the neck, the upper part of the chest, the shoulders and, particularly, 
the feet In general appearance it resembled erythema multiforme 

The lids were swollen and red, and the conjunctivas were intensely inflamed 
Considerable purulent discharge was present The bulbar conjunctivas were also 
greatly reddened No conjunctival erosions were seen 

The mouth was sore, and the lips were swollen and denuded, with exudate 
covering the raw areas Exudate-covered erosions on the palate, uvula and 
buccal mucosa were noted The nasal mucosa was red and crusted The 
pharynx was relatively clear The glans penis was eroded and red, with purulent 
exudate There was minor generalized Ijmiphadenopathy 

Laboratoiy Data — The blood count was normal The sulfadiazine level of 
the blood was 10 mg per hundred cubic centimeters The urine was normal 
A smear of the conjunctival discharge revealed gram-positive diplococci 
Culture of material from the conjunctiva yielded staphylococci and cocci in tetrad 
formation (probably Micrococcus catarrhahs) The sedimentation rate was 
13 mm in the first hour The white cells numbered 10,400, with 78 polymorpho- 
nuclear leukocytes, 19 lymphocytes and 3 mononuclear cells, per hundred cells 
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Conise — March 16 The sulfonamide level of the blood was zero 

Treatment was essentially the same as that m case 1 

March 28 The oral mucosa was still unhealed The patient was afebrile 
and felt well 

April 11 The lips had finally healed The eyes were fairly comfortable 

August 18 A smear of material from the conjunctiva showed few gram- 
positive diplococci and no pus cells 

September 18 Examination of the lids six months after hospitalization 
revealed the following condition 

The conjunctiva of the right upper lid contained several large stellate scars 
The arrangement of the blood vessels around these scars was interesting Per- 
haps a dozen vessels emerged from the deeper layers of the conjunctiva, to 
surround each scar , they extended inward, giving off small twigs but not quite 



Tig 2 (case 2) — A, partial epitarsus of the upper lid of the right eye A 
Similar epitarsus is present nasally B, extensive scarring of the upper palpebral 
conjunctiva of the left eye Small subconjunctival cj’^sts are evident nasally 

reaching the center of the scar Avascular islands of scar tissue thus appeared 
to be surrounded with a radiating corona of blood vessels A partial epitarsus 
Was present (fig 2 A) A fold of temporal bulbar conjunctiva extended from 
tfie globe to the lid A shallow conical conjunctival pocket was thus formed. 
With the mouth opening laterally and the tip of the pocket at the middle of the 
upper tarsal edge 

The right lower hd appeared normal except for a thin linear scar parallel to 
hs margin 

The left upper lid presented a large smooth scar, extending from the upper 
tarsal border nearly to the margin of tlie hd, about one-half the conjunctival 
surface was occupied by this scar, which was oblong This area was sparsely 
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vasculaiizecl, a fact readily demonstrated by exerting slight pressure against the 
everted lid The remaining conjunctiva was thickened but fairly smootli, and 
was intensely red A few fine, faint scars were CMdent near the margins of 
the lid A partial epitarsus, similar in appearance to that of the right lid, was 
piesent on the temporal side (fig 2B) 

The left lower lid was much less reddened and contained a narrow' linear 
scar running nearly the entire length of the lid, close to the margin Near the 
outer angle was a cyst of a meibomian gland, transparent on transillumination 
and sui rounded by a zone of bluish black pigment At the nasal portion of 
the lid, on the conjunctival surface, was a healed ulcer, the base of which w'as 
filled with small red follicles 

A slight amount of mucoid secretion was present on all the lids The patient 
was well enough for duty, but the eves were still irritated 

Case 3 — J L W , aged 26, took sulfadiazine in propli} lactic doses of 1 Gm 
daily from Feb 7 to Feb 24, 1944 On Fcbruarj 25 he was admitted to the sick 
bav, complaining of a “cold” and sore eyes He was treated for incipient measles, 
with larger, but unrecorded, doses of sulfadiazine He soon presented severe con- 
junctiMtis, a maculopapular rash on the chest and a morbilliform rash on the 
feet and body (fig 3) The throat was congested, with a membrane over the 
pharviix Severe stomatitis was present There were diminished breath sounds 
ov'er both lungs and rales in the bases of both lungs 

The patient was admitted to the hospital on February 26 His eyes were 
swollen and red. Ins lips were excoriated, his throat was inflamed and covered 
with a dirty white exudate The gums were edematous and bleeding, the breath 
was loul The body was covered with a confluent rash A diagnosis of 
malignant measles was made and the patient was given sulfadiazine, 1 Gm 
everv four hours On February 27 the temperature rose to 102 4 F The entire 
bodv was covered with the rash, and vesicular and bullous lesions made their 
appearance The pemphigus-like blisters were most extensive over the face, chest 
and back The condition was recognized as a reaction to sulfadiazine, and 
administration of the drug was immediately discontinued A transfusion of 
500 cc of blood was given, and injections of penicillin, 100,000 Oxford units 
daily, were instituted Sedatives were prescribed, fluids were forced, cool saline 
packs were applied to the face, and the bed was liberally powdered 

Couisc — February 29 The patient continued to be febrile (102 F) There 
was considerable cutaneous discomfort, the eyes were sore, and the mouth was 
raw He was almost completely covered w'lth vesicles, and the skin in the 
vesicular areas was brownish or dusky The epithelium had stripped off about 
the lids, leaving large erosions The conjunctival surfaces of the lids showed 
erosions which were covered with a dirty exudate The nasal mucosa was 
congested, and the lips were swollen The genitalia were involved The soles 
were cov'ered wifh one massive bulla 

A roentgenogram of the chest revealed nothing significant The blood count 
W’as essentially normal Rales, due to exudative bronchitis, persisted in both lungs 

March 2 The urine gave a 1 plus reaction for albumin and contained a few 
red cells 

March 6 Copious yellow exudate was obtained from the mouth and throat 
The patient coughed considerably He complained of retrosternal burning and 
epigastric pain 

March 7 The condition was somewhat better The skin showed only a few 
new v’esicles , these were superficial and lay in the uppermost part of the stratum 
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corneum The rest of the skin was healing without infection, except for the 
vermilion border of the lips The lips were swollen A red “butterfly” was 
present over the nose, with broken blisters and sloughed skin The eyes were 
slowly improving in appearance A roentgenogram of the chest revealed a small 
amount of fluid at the base of the left lung 

March 13 The dose of penicillin was gradually reduced to 25,000 units daily 
Considerable postinflammatoiy pigment was visible m the skin The mouth 



, ^ (case 3) — Diffuse, copper-red mottling of the skin of the face and 

ody The rash persisted for over a year 


was still raw The glans penis was denuded, and the scrotum was red and 
oozing The lids continued to improve slowly 

March 17 The patient complained of pain in the left calf and along the inner 
aspect of the thigh, from the popliteal area to Poupart s ligament There was a 
s^iarp rise in temperature 
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March 18 Pam was present in the lower part of the abdomen, being due 
probably to thrombophlebitis at the bifurcation of the inferior vena cava 

March 20 The patient had a sudden onset of severe pain, locahred m the 
left side of chest, m the region of the seventh and eighth ribs near the anterior 
axillary line Infarction of the pulmonary artery was suspected 

Alarch 21 A roentgenogram showed the absence of infarct The fluid was 
gone A friction rub was audible The pain may have been due to pleural 
roughening, which became evident on resorption of the fluid 

April 6 The patient w’as doing well The white cell count was 18,000, w'lth 
5 per cent eosinophils 

April 18 There was moderate edema of the left leg and ankle, w'lth pain 
along the outer aspect of the thigh 

A.pril 27 Redness of the left c\e was increased, with edema of the lids 

April 28 There w'as slight ptosis of the left upper lid Vision was 20/20 

m the right eye and 10/20 in the left eje 

Mav 2 An ophthalmologic consultation was held The fundi and corneas 
were normal The conjunctivas of both c>cs were inflamed and thickened and 
showed irregular scarring, with contraction of the scar tissue, particular!} m the 
lower fornices There was a tcndcnc} to dryness m the healed areas A large 
conjunctival cyst was present m the upper fornix of the left e>e and a small 
cyst m the lower fornix of the right eve All the lids showed epitarsal adhesions 
The conjunctival lesions simulated pemphigus and must be classified as pemphigus- 
hke lesions, part of a gcnerali/ed reaction to sulfadiazine The patient complained 
of tearing Both lower lids were becoming everted, cspeciallv the left Both 
lower puncta, particularly that of the left eye, were involved m the process of 
shrinkage Fluid passed through both lacrimal canals, but not readily 
June 10 The puncta were difficult to find 

An indolent ulcer had appeared on the anterior aspect of the left tibia 
Ophthalmic status The conjunctiva of the upper lids had become thickened, 
velvetv and edematous, with multiple small and large cysts (fig A A) Two 
epitarsal membranes formed connections with each lid These formed tw'O wide 
pockets, with the respective stomas at the temporal and nasal edges of the lid, and 
ended near the center of the hd, but were not connected with each other 

The conjunctiva of the lower lids represented a later stage m the healing 
process It showed a tendency to drvness on portions of the lids and fornices 
Scarring was extensive and passed over to the margins of the lids, at the same 
time, *the epithelium from the hd margin extended in some areas to the con- 
junctival surface The bulbar epithelium was puckered with scars A probe 
could be passed under the epitarsus in the lower fornix from a nasal opening along 
the entire length of the lid, but tbe channel ended blindly at the temporal extremity 
An unusual feature w^as the presence of circular ulcers, ranging in diameter from 
the size of a pinpoint to about 2 mm (fig 4R) They were located chiefly in the 
scarred area, but were visible m otherwise apparently normal islands of con- 
junctiva When seen with the slit lamp, they were startlingly reminiscent of the 
hole in a grayish detached retina The edge of the ulcer was undermined in 
some instances and could be explored with a toothpick to a depth as great as 
1 mm The floor usually contained grayish or yellownsh debris The ulcers at 
times were covered with a transparent layer of epithelium, beneath which could 
be seen small yellowish, fatty globules A similar fatty infiltration was visible 
on the margins of the lids The meibomian glands were prone to form serous 
cysts, which could readily be transilluminated and around which black pigment 
was deposited Distichiasis was present 
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Application of sulfadiazine powder or ointment to the lids was well toleiated 
and produced no reaction 

October 1944 When the patient was last seen, eight months after the onset 
of symptoms, the conjunctival picture had not materially changed He complained 
of tearing and moderate irritation of the lids A slight discharge was noticeable 
The pigmentation over the body had begun to fade 

The lower epitaisal membranes had previously been resected, and the larger 
conjunctival cysts had been removed Sections of an epitarsal membrane show^ed 



Fig 4 (case 3) — A, multiple cysts of the conjunctiva of the upper lid The 
conjunctiva is thickened and velvety B, epitarsus of the low'er fornix Three 
circular conjunctival ulcers are present on the lower hd Each is surrounded by 
^ zone of inflammation 

normal conjunctival epithelium in a double fold, wnth connective tissue filling 
fbe space betw^een (fig 5) A sparse round cell infiltration w'as present in the 
connective tissue 

A conjunctival ulcer w’lth the adjacent conjunctiva w'as excised for pathologic 
examination The report, by Col J E Ash, director of the Arm\ Medical Museum 
follow s 
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“Examination disclosed a conjunctival ulcer, the base of winch was coated with 
inflammatory exudate The margins were widely undermined and epithehzed 
(fig 6) The local lesion itself w'as nonspecific The sequence of events suggests 
that the mtegumented interruption was a reaction to sulfadiarine The persistence 
of the conjunctival lesion after regression of the cutaneous eruption was probablv 
due to the epithelial downgrowth at the margin of the ulcer” 



Fig 5 — Section of the epitarsus There is a clear basement membrane under 
one of the epithelial surfaces 



Fig 6 — Cross section of the conjunctival ulcer The edges C and E’ are 
undermined and epithelized The base of the ulcer contains cellular debris (D) 
The epithelium is attempting to bridge the floor of the ulcer at B 


COMMENT 

In large military establishments, where contagious diseases are 
prevalent and the possibility of their appearance is constantly kept m 
mind, the eail}" evidences of sulfadia/ine poisoning may lead to the 
mistaken diagnosis of scarlet fevei or measles If administiation of 
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sulfadiazine is not discontinued, the leaction may simulate malignant 
measles or acute pemphigus The conjunctival lesions m cases of sulfa- 
diazine poisoning consist at first of large ulcerations, conjunctival thick- 
ening and formation of cysts, and then of extensive scarring The edges 
of the scais are fiequently undermined There are persistent thickening 
and inflammation of the unscarred epithelium The initial ulcers heal 
Later, small ciicular ulcers of the palpebral conjunctiva, with undei- 
mined epithelized edges, appaientl)’- caused by rupture of some of the 
cysts, may appeal and persist for well over half a year Man} of the 
cysts remain unruptured Epitarsal membianes on both the upper 
and the lower lid are a part of this unique picture , their mode of forma- 
tion is not clear Tearing may be caused by nan owing, distortion and 
eversion of the puncta The cornea is not aflfected 

In differential diagnosis, one must consider the ectodermosis erosiva 
pluriorificialis form of erj^thema multifoime, true pemphigus and 
measles A history of ingestion of sulfadiazine is enough to predicate 
the diagnosis of therapeutic sulfadiazine poisoning, sulfadiazine crjstals 
m the urine and the piesence of sulfadiazine m the blood are confirma- 
tory evidence The ordinary form of eiythema multiforme does not 
leave permanent changes , ectodermosis ei osiva pluriorificialis almost 
invariably involves the cornea The condition described differs from 
true pemphigus m the epitarsal membranes and the punched-out con- 
junctival ulcers, there is not the specific histologic picture obseived 
in cases of true pemphigus However, m referring to the cutaneous 
lesions, the dermatologist expressed the following opinion “This 
leaction^ resembles acute pemphigus, suppoiting the belief that the latter 
IS a toxic process and may be due to drug intoxication ” 

Treatment must be symptomatic The general condition of the 
patient must be supported by blood transfusions, infusions of dextrose 
and administration of penicillin The skin must be kept clean and 
protected Bland eye washes and ointments help to relieve discomfort 
Secondary conjunctivitis may be superimposed, and this is controlled 
with the usual antiseptic remedies Large cysts should be excised 
Eversion of the lids and stenosis of the puncta must be dealt with 
surgically 

6 West Seventy-Seventh Street 
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SELENIUM BURN OF THE EYE 

Report of a Cose, with Review of the Literature 
J MYRON MIDDLETON, MD 

LOS ANGELES 

S ELENIUM and its compounds arc used extensnely m the arts and 
in industry, but i datively little has been reported in this new field 
The element selenium \\as discovcicd by Ber/ehus m 1817, it is 
intimately related to sulfui, arsenic and tellurium and shares many 
of their physical and chemical properties In addition to the element 
Itself, some of the commonly used compounds aie Indrogen selenide, 
sodium selenide, selenium dioxide, selenium 0 x 3 chloride, selenious acid 
and its salts sodium and potassium selenite, and selenic acid and its 
salt sodium selenate 

The compounds of selenium are used in the manufacture of ruby 
glass, as veil as m decolorizing glass They find a place in the pro- 
duction of pigments foi paint and ink and in coloi mg plastics In metal- 
lurgy, they are used m the manufacture of stainless steel and copper 
alloys They are also used extensnely in the rubber industn, in fire- 
proofing of electric cables and in photoelectric equipment The) are 
used as v ell in the manufacture of insecticides, general chemical?, cement 
and lime 

REVIEW or THE LITERATURE 

No case of selenium burns of the eye can be found in the literature 
Reports of cutaneous manifestations and generalized intoxication in 
man are few 

Dudle}’- ^ repoi ted a self-induced, third degree burn of the skin of 
the foreaim with selenium oxychloride, which was slov to heal The 
same authoi demonstiated the vesicant piopeities of the substance on 
the skin of rabbits, as well as its extreme general toxicit}’- Three epi- 
sodes of finger nail burns, with loss of nail substance, were repoi ted 
by the patient himself - Pringle ® reported 5 cases of burns, derma- 

1 Dudley, H C Pub Health Rep 53 94, 1938 
2 Personal communication to the author 
3 Pringle, P Bnt J Dermat 54 54, 1942 
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titis and sensitivity to selenium among mdustiial workers He stated 
that the molten metal apparently produces lesions of less severity than 
its salts, for the metal bums were primaril} thermal Ellis and associ- 
ates ^ noted the experimental pi oduction of exophthalmos m fish b} 
intrapei itoneal injection of sodium selenite — intense edema of the 
orbital fat resulted 

In the acute form (acquired type) of poisoning, selenium produces 
“blind staggeis” in cattle In the chronic form of selenosis no ocular 
involvement is observed Ophthalmologic observations are few, but 
Stenn ^ offered an excellent picture of selenosis m the eyes of cattle 

The e\ ehds are edematous, and lacnmation is profuse The aqueous 
becomes swollen and turbid, and the cornea often shows a hemorrhagic opaque 
white mass protruding beyond the curvature of the eyeball making the limbus 
of the cornea indistinguishable 


general toxic action 

Selenium has many toxic effects It is tiansmitted thiough the 
placenta of poultry ® In the progem of poultry fed diets high in 
selenium, absence of one oi both e}es cyclops and rudimentary eyes 
have been reported 

Selenium compounds are extiemely lethal, as evidenced b}'' the 
toxicity of undiluted selenium oxychloride (SeOCb) ^ which caused the 
death w ithin twenty houi s of rabbits receiving 0 1 cc of the ox} chloi ide 
to one area of the skin surface 

Smith and associates ° show^ed that the principal concentiation of 
selenium w as in the parenchyma, in combination wutli tissue protein, 
and that 75 per cent was excreted through the kidneys Shultz and 
Lewis " reported that 17 to 52 per cent was excreted by the lungs as a 
volatile compound 

Tw^omey and Tw^omey ® reported cerebellar hemoirhages m ducks 
fed selenium Experimentally in rats, focal necrosis w'^as noted in 
the liver, hematopoietic system, lungs, kidneys and heart By con- 

4 Elhs, Af M , Motley H L , Ellis, AI D , and Tones, R O Proc Soc 

E^per Biol & Med 36 519, 1937 

5 Stenn, F “Alkali Disease”— Selenium Poisoning, Arch Path 22 398 
(Sept) 1936 

6 Smith, AI I , Stohlman, E F , and Lillie R D J Pharmacol & Exper 
Therap 60 449, 1937 

7 Schultz, J and Lewis, H B J Biol Chem 133 199 1940 

8 Twome\, A C, and Twomey, S J Science 83 470 1936 
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trast, the low concenti ation in the biain is striking Uienna and 
ascites were piominent featuies Fitzhugh and associates® reported 
the occurrence of hepatic adenocarcinoma in i ats after protracted inges- 
tion of selenium 

Clark stated that selenium i esembles sulfur compounds , however, 
selenium inhibits cellular lespiration, whereas sulfur is intimately 
associated with the discharge of respiratory function Selenium replaces 
sulfur in compounds, resulting, for example, in c}^stine combined with 
selenium instead of with sulfur Thus, it creates a sulfur deficiency 
in animals by replacing the sulfur in cystine and keratin Selenium 
exerts an inhibitory effect on enzymes , it may possibly inhibit glycolysis 
Amor and Pringle “ stated that, although in general selenium is 
chemically similar to sulfui and tellurium, its toxic action resembles 
that of arsenic In general it has a toxic action on oxidative processes 
It is iintative as well as inhibitor} Toleiance does not develop Amor 
stated that selenium poisoning in man resembles pellagra 

Lemley reported cases of selenosis w ith dermatitis m man and 
the beneficial effect of biompbenzene A high protein, low carboh}- 
diate intake w'as found to protect lats fed diets high m selenium’® 
Rhian and j\Io\on ’ ‘ found arsenic effective in prevention and treat- 
ment of selenosis in dogs Watcis and Slock’' reported the preventive 
and therapeutic value of 2,3-dimercaptopropanol (BAL) m poisoning 
with trivalent aisenic, the biochemical mechanisms of wdiich are similar 
to those of selenium 

The local effects are piincipally iriilative, as evidenced by iriita- 
tion of the nose and throat, deiTnatitis and vesication (Dudley,’ Pringle ® 
and others) Selenium salts produced thud degree burns of the skin, 
attended with severe induration, deposits of the element sel^Tiium and 
delayed healing 

REPORT OF CASE 

W A Z, a chemist aged 36, W'as accidentallj spra^ed w'lth selenium dioxide 
at 9 a m on Dec 13, 1944, sustaining burns of both ej'es, the entire face and the 

9 Fitzhugh, G 0 , Nelson, A A. , and Bliss, Cl J Pharmacol & Expei* 
Therap 80 289, 1944 

10 Clark, A J Trop Med 43 250, 1940 

11 Amor, A J, and Pringle, P Bull Hyg 20 239, 1945 

12 Lemley, R E Journal -Lancet 60 528, 1940 

13 Smith, M I Pub Health Rep 54 31, 1939 

14 Rhian, Al , and Moxon A L J Pharmacol & Exper Therap 78 249, 
1943 

15 Waters, L L , and Stock, C Science 102 601, 1945 
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back of the neck He irrigated the parts immediately with tap water and presented 
himself for treatment in the receiving ward of the Philadelphia General Hospital 

He had a past history of episcleritis and iritis of the left eye in 1942 and of 
spondylosis chronica ankylopoietica of many years’ duration 

Wheh he was seen in the receiving ward of the Philadelphia General Hospital 
one hour after the accident, burning, pain and lacrimation were severe and spasm 
was extreme There was intense injection of the palpebral and bulbar conjunc- 
tivas The corneas and conjunctivas took no stain with fluorescein There were 
several old posterior synechias in the left eye, but the pupils were round, regular, 
equal and active in direct and consensual response There were first degree burns 
of. the lids, the upper part of the face and the lower part of the neck The eyes 
were freel}"^ irrigated with isotonic solution of sodium chloride , phenocaine 
(“holocame”) h 3 drochloride was instilled, and a bland ointment was applied to the 
skin of the lids After this the patient was discharged Six hours later he 
returned, complaining of severe, persistent, intolerable pain in both eyes, with 
lacrimation and photophobia Grossl}^ vision was unimpaired 

Examination at that time re\ealed intense chemosis of the bulbar conjunctiva 
and beginning marbleization of the lower half of the bulbar conjunctiva, below 
each cornea These areas, as well as the lowei one fourth to one third of each 
cornea, stained deeply, wath a flat line of demarcation above, corresponding to the 
line of the upper lid The patient w'as then admitted to the Philadelphia General 
Hospital and placed undei treatment wuth 1 per cent atropine sulfate, “metycaine 
hydrochloride ophthalmic ointment 4 per cent,” and codeine and acetylsalicylic acid 
as needed On his admission, 1,500 cc of isotonic solution of sodium chloride was 
given intravenously 

Sixteen hours later vision wms definitely blurred There were exaggeration of 
all sjTOptoms and considerable discharge of thick, white mucoid material at the 
margins of the lids Edema of the lids, however, was reduced The bulbar con- 
junctivas had progressed to almost complete marbleization, and the lower three 
tourths of each cornea was dulled This entire area stained deeply with fluorescein 

I 

Topical application of a solution of penicillin, 500 units per cubic centimeter, w'as 
instituted ever}'^ hour, as w'ell as continuous application to the face of packs saturated 
with saline solution (use of ointments w'as discontinued) 

On December 14 the patient was seen in consultation b}' Dr Alfred Cowan 
and Dr Francis Heed Adler, and the following conclusions w^ere reached 

1 It W'as too late to use 2,3-dimercaptopropanol (BAL) 

2 The ophthalmologic prognosis should be guarded because of the extreme 
ischemia of the bulbar conjunctiva 

^ It was advisable to consider the future necessity of mucous membrane grafts 
if the corneal slough continued 

On December 15, wuth tlie use of anesthesia induced bj the lntra^ enous admin- 
istration of pentothal sodium, a mucous membrane graft, 12 bj 8 mm , was applied 
keneath the limbus of the right ej'e The postoperatn e course was complicated 

pulmonarj' atelectasis, which cleared wuthin tw'entj'-four hours 

The patient continued to have a slight foreign bodj sensation Ulceration 
appeared slightlj deeper How'e\er, the uninvohed areas of the cornea retained 
normal luster and took no stain wnth fluorescein 
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The conjunctna of the lower one half of each eye remained inarbleued, dull, 
lough and thickened and stained with fliiorcscein A deep ciliary flush appeared 
at the lower part of the limbus, from 4 to 8 o’clock 

Early adhesions appeared in the lower cul-de-sac and the corneal erosion seemed 
deeper 

On Deccmbci 16 the coincas began to clear from abo\c downward The mucoid 
discharge was moie profuse in the right eje and adhesions were definiteh formed, 
being most conspicuous neai the caruncle Bj the following day the upper one half 
of the right cornea had cleared 

On December IS the entire right cornea w'as clear but photophobia was se\ere 
However, the giaft w-as well vascularired and attached, and the right cornea did not 
stain wath fluoicsctm Pallor persisted in the lower portion of the bulbar con- 



End result of a mucous membrane graft to the right eve in repair of corneal 
sloughing, w'hich resulted from a selenium burn 

junctiva, being more pronounced in the left (.iingrafted eye) The left cornea 
still stained below' 

On December 29, sixteen day's aftei admission, the patient was discharged 
Naked vision w'as 6/9 in the right ey'c and 6/6 in the left eye Both eyes w'ere almost 
completely quiet Several fine adhesive bands remained in the low'er cul-de-sac 
of the grafted eve The graft was elevated and produced a moderate degree of 
ectropion of the lower lid, as well as a partial pannus of the lower one sixth 
of the cornea 

The patient’s subsequent course w'as unsatisfactory, in that conservative 
measures, consisting of the use of tnglvceride of tannic acid and 2 per cent silver 
nitrate and massage, failed to flatten the graft, although it lost a degree of lividitv 

Fourteen months later, mild ectropion of the right lower hd w'as obser\ed to 
persist Lacrimation was troublesome The cosmetic appearance of the graft was 
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unfavoiable Beta loentgen inadiation was decided against, and smgical removal 
of the graft was planned 

COMMENT 

Most selenium compounds aie vesicants The} are acid m leac- 
tion, and their toxic action on tissue is the same as that of any strong 
acid, pioducmg seveie burns, which aie slow to heal 

In the case lepoited, replacement of the sulfur m keiatm b}- selenium 
heightened the otheiwise simple trauma of a bum Tissue destruc- 
tion was not immediately apparent, but it was slowly piogressive foi 
several hours and was then demonstiated by staining The value of 
any late tieatment may be questionable, foi the selenium will aheady 
have combined with tissue proteins 

In this case, the mucous membrane giaft was seemmgh not neces- 
sary How^ever, with no pievious expeiience m the treatment of 
selenium burns and with the seveie involvement of both eyes by a 
chemical of unknown toxic action, it w^as deemed advisable to lesupply 
coineal nutrition quickly The giafted eye recovered more piomptly. 
but the giaft led to postopeiative ectiopion, paitial s}'mblephaion 
astigmatism and an undesirable cosmetic result (The mucous mem- 
brane flap may have been too thick ) 

The therapeutic value of 2,3-dimei captopropanol (BAL) in the 
acute phase of the disease was considered 

SUMMARY 

A case of selenium burn of the eye, together with a leview of the 
hteiature, is presented A mucous membiane graft w^as made, but, 
111 letrospect, the procedure may have been unnecessaiy Intiavenous 
administration of fluids was used to combat a possible toxic level of 
absorption It was felt that 2,3-dimercaptopi opanol (BAL) therapy 
roight have been the ideal method Complete recovery fi om acute s) mp- 
toms occuried within ten days 

6515 Wilshire Boulevard (5) 



CORNEAL AND CONJUNCTIVAL PIGMENTATION AMONG 
WORKERS ENGAGED IN MANUFACTURE 
OF HYDROQUINONE 

BANKS ANDERSON, MD 

DURHAM, N C 


O CULAR lesions developing in workers exposed to aniline or its 
derivatives have been previously reported jNIacKinley,^ in 1886, 
reported brow'n discoloration of the cornea and conjunctiva in an 
aniline plant w'orker with slight reduction in vision In 1897 Senn - 
observed among 32 workers in aniline dye 18 w'lth sepia brown staining 
in the intei palpebral zone In 10 of these workers only the conjunctiva 
w'as stained , in 8 the cornea was involved Senn postulated that this 
staining Avas due to the oxidation product of aniline, viz , paraquinone 
K Velhagen Jr ^ collected a senes of 6 cases of workeis in hydioquinone 
plants WMth lesions of the conjunctiva and coinea of various degrees 
similar to those dei eloping m workers described in the present report 
Since the manner in which the persons m\olved m this study were 
exposed to the chemical is a pioblem of mdustiial hygiene rather than 
one of ophthalmolog}% I shall limit myself to a brief description of the 
chemical leactions w'hich occur in the manufacture of the substance 
Quinone in this instance is produced by the oxidation of commercial 
aniline oil by means of manganese dioxide in the presence of aqueous 
sulfuric acid The quinone distilled from this leaction mixture is 
then reduced to hydioquinone by the addition of non dust Disregarding 
the rather intricate mechanism invoh'cd in the oxidation, distillation 
and 1 eduction of the compound, one maj write the equation for the 
end product as follows 



Mn O2 


Dilute 

HiS04 


o 


Y 





From the Division of Ophthalmology, Duke University School of Medicine 

1 MacKinley, J G Intense Pigmentation of Corneae and Conjunctiva, 
Tr Ophth Soc U Kingdom 6 144, 1886 , cited by Velhagen ^ 

2 Senn, A Typische Hornhauterkrankung bei Anilinfarbern, Kor-bl f 
schweiz Aerzte, 1897, p 161 , cited by Velhagen » 

3 Velhagen, K, Jr Chinonverfarbung der Lidspaltenzone als Gewerbe- 
krankheit m der Hydrochinonfabnkation, Klin Monatsbl f Augenh 86 739, 1931 
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The law mateiials from which this chemical is manufactuied are 
processed by gravity under heat and pressure through various mixing 
and distilling vats, filter presses and weighing machines, to emerge in 
the packing room as the pure compound Although ventilation is 
provided and the system is enclosed, fumes and dust particles escape 
into the atmosphere of the plant and produce the lesions to be described 

The cases leported in this study have, because of potential visual 
loss and cosmetic blemish, become a matter of concern I was, therefore, 
invited to make a survey of the personnel of the plant with the idea of 
obtaining information relative to the following points (1) number and 
types of ocular injuries, (2) manner m which the injuries were incurred 
and any correlations as to age, duration of employment or other factois 
producing the lesions , (3) consideration of treatment , (4) estimation of 
prognosis, (5) prevention of further injury 

NUMBER AND TYPES OF OCULAR INJURIES 

Arbitrary, but workable, standards were set up for giading the 
severity of the lesions It early became apparent that there was not 
necessarily any correlation between the severity, or even the nature, of 
the corneal and the conjunctival involvement The lesions fell naturally 
into two groups (1) conjunctival staining or precipitation of pigment 
and (2) corneal staining or precipitation of pigment With the 
severest corneal involvement observed designated as -] — h'T'f" 
severest conjunctival involvement as H — | — 1 — [-> all the employees sent in 
for examination were classified by comparison with these standards 
This classification having been completed, the patients were regrouped 
m accordance with the grading of the severity, extent and activit}'^ of 
the lesions The original classification was completed in December 
1943, with subsequent changes in ratings and transferral within the 
groups, as indicated in figure 1 A study of this chart demonstiates 
clearly that the length of employment, and inferentially the duration of 
exposure, is the most constant factor in determining tlie degree of 
injury While in general it may be said that the severe ocular lesions 
have developed in persons employed five years or longer, the converse 
is not necessarily true We feel that the explanation of this paradox 
lies not in individual sensitivity to the chemical but, more piobably, in 
fortuitous circumstances, which prevented exposure comparalile to 
the time of employment 

Since all the emplo 3 fees presented in the conjunctiva or the cornea 
more or less evidence of exposure to the chemical, only representative 
cases of each t 3 '^pe will be described 
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Case 8 (presenting the seveiest corneal damage) — The patient, first observed 
in August 1943, had been working with hydroquinone for tliirtcen \ears Si\ 
months previously, because of visual difficulties, he had been transferred from 
the plant His coriected vision was 20/20 in each eje until 1942, when loss of 
acuity was first observ^ed Ihe visual rating at this time was 20/30 m the right 
eye and 20/40 in the left eye On examination m 1943 the acuity was as follows 

0 D 20/70 , + 2 SO C — 5 00, axis 75 = 20/25 , O S 20/400 , + 2 50, axis 
110 = 20/25 
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Fig 1 — Classification of patients with corneal and conjunctival pigmentation 
engaged in the manufacture of hydroquinone, according to the severity of the 
lesion and the length of employment 

The asterisks denote corrected vision, black areas, corneal involvement, clear 
areas, conjunctival involvement, and O, no change 
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Attention is called to the high cylinders With the slit lamp, the following 
features were observed in equal degree in each eye No gross conjunctival stain- 
ing was observed near the limbus Fine, discrete, brownish granules were observed 
at the limbus m the mterpalpebral zone with high magnification In the super- 
ficial layers of the conjunctiva on both the nasal and the temporal side were noted 
fine, glasshke spherules, somewhat similar to the small inclusion cysts seen m 
cases of chronic conjunctival irritation but differing m that they seemed to overlie 
and follow the course of the superficial veins These cysts also were observed only 
in the mterpalpebral zone In the superficial layers of the cornea, just under or 
above Bowman’s membrane, were many fine, grayish, translucent and highly 
refractile dots These gave an irregular “beaten silver” sheen to the entire cornea 
Manv fine wrinkles, vertical m distribution, were observed in Descemet’s mem- 
brane in each eye (fig 2) The cornea did not stain with 'fluorescein There 
was definite hypesthesia The terminal corneal nerve filaments appeared slightly 
laiger than usual The last examination, in November 1945, showed the same 



2 (case 8) — Severest degree of damage to the cornea m a patient of 

group A 


corneal picture as that originally described The refractive error had not changed 
There was no photophobia or staining of the conjunctiva It is assumed that the 
corneal process is arrested, but the development of keratoconus remains a possi- 
bility 

Case 41 — The patient had worked with hydroquinone for eleven years Stain 
»ng had been present for eight years Visual failure had been observed for four 
years The lesions were of identical character in the two eyes Examination vith 
the low power of the slit lamp revealed a peculiar band-shaped pigmentation of 
the temporal and nasal portions of the bulbar conjunctiva and of the cornea This 
pigmentation was dark greenish brown, most intense on the nasal half of the 
cornea The distribution of the lesions m the conjunctiva anjl the cornea v\as 
sharply limited to the exposed mterpalpebral zone On more critical examination 
''ith the higher power, two tj^pes of pigmentation were noted First, in the cornea 
near the limbus, in fact, continuous wuth the limbus on the temporal side but w ith 
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a small, clear zone approximatclj 0 5 mm wide between the limbus and the 
pigment on the nasal side, were obser\cd many fine, dark brown granules 
Similar granules were seen in the conjunctwa Second, a greenish yellow, 
homogeneous stain permeated the entire antei lor layers of the cornea over 
the area delineated by the margins of the lids In the more densely stain- 
ing area, particularly in the right C 3 'e on the nasal side, were scseral 
small craters In these areas it w'ould appear that Bowman’s membrane 
had been invaded Ljnng beneath the epithelium, small scarred areas were seen 
w'lth the narrow beam These areas of scarring were of various shapes, but were 
usually a grajish white Thej were sometimes confluent and branching Deeper 
opacities were seen immediatelj' beneath Bowman’s membrane These were semi- 
transparent and were ob\iouslj' in the more superficial layers of the stroma 
They probabh represented edema of these portions of the cornea The posterior 
portions of the corneal stroma were clear except that there were numerous 
vertical wrinkles of Dcsccmct's membrane The best vision in this case was 
20/50 in the right eye and 20/60 in the left eye 



Fig 3 (case 1) — Severest degree of involvement of the cornea in another 
patient in group A 

These men (cases S and 41), with 3 othei peisons (cases 7, 10 and 
1 , fig 3) weie placed m gioup A Subsequently, patients 16, 31 
and 2 weie transfen ed to this group All persons in this group showed 
in approximately equal degiee the lesions desciibed m cases 8 and 41 
Transferral to gi otip A was considered as making mandatory immediate 
removal fiom the plant, a recommendation immediately complied with 
by the company 

In gioup B weie placed those persons with corneal involvement so 
severe that the necessity of transfer, woiking conditions remaining the 
same, IS to be anticipated Case 2 (fig 4) illustrates this segment of 
the total work group 
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Case 2 — The patient showed such progressive imolvement in the examination 
in November 1945 that his transfer was recommended When he was first seen in 
January 1944, the conjunctiva in the interpalpebral fissures showed staining In this 
area it appeared thickened, almost gelatinous in structure, wnth embedded browmsh 
green, granular patches standing out in relief There was no surrounding inflam- 
matory reaction With the higher power of the slit lamp these granular patches 
w'ere found to be made up of globules or granules of various sizes, from the 
barely perceptible to those having a diameter of 1 mm or more Thej' varied in 
color from very dark browm to light yellow' In the periphery of the cornea, 
w'lth a clear margin intervening, was a belt of superficially deposited minute 



rnr^^iFi ^ (case 2) — Appearance of the eyes in a patient of group B, showing 
corneal imohement 

Sranules of browmish pigment, resembling except in color the ordinary aicus 
01 IS !■{; suggested that possibly this w'as a fat-soluble material which had 
come fixed m the fat of the arcus While the man had no subjectne complaints, 
w degree of staining and tlie hj'pesthesia, he w'as placed in group B, 

th ^ "°''^crs the necessity of whose transfer is anticipated In No% ember 194 d 
CO ^ ^^oce of inflammatorj signs w'as again noted The diffuse staining of the 
lia "’OS minimal, but the dark browm globules, previoush obseried to 

een plentiful, had apparently increased in size and number In the inter- 
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palpebral fissure of the right cje the piccipitattd pigment c\tcndccl well over into 
the coinea in the area usualh occupied In an arcus senilis In addition to the 
definite gianules of pigment in this area, a small area of intense homogeneous 
pigmentation was observed In the right eje just below the pupillary area, 
supei ficiallj placed in the stroma of the cornea, was a horizontal white hue with 
one vertical line extending mferiorlv on the left side, the scir resembling a levcrsed 
and inverted lettei L The left eve showed conjunctival pigmentation without 
corneal changes 



Fig 5 — A (case 14), eye of patient in group C, B (case 9), eye of patient 
in group D 

Group C included those men with slight involvement of both the 
coinea and the conjunctiva, as evidenced by scattered small globules 
in the conjunctiva with loughenmg of the corneal epithelium and slight 
hypesthesia (case 14, fig 5^) In group D weie placed those workers 
with only baiely perceptible involvement, as evidenced by the faint 
sepia stain, without definite deposition of pigment in the conjunctn’’a (case 
9, fig SB) Gioups C and D aie of inteiest only in demonstrating 




Earliest stage of con|unctival staining Note 
horizontal ‘‘band" distribution in interpalpe- 
bral zone No corneal stain 



Advanced con|unctival stain with globular 
distribution of pigment 



Moderately advanced con|unctival staining 
Note diffuse distribution of pigment and 
clear margin at periphery of cornea 


< 



Marked corneal pigmentation Note rela- 
tively slight coniunctival staining 
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how the lesion develops All workers who had been employed foi less 
than five years, as well as approximate!}^ 50 per cent of those employed 
foi longei periods, fell in groups C and D 

One may well speculate at this time on the sequence of events which 
leads up to the final disability demonstrated by the 8 cases m group A 

MANNER IN WHICH INJURIES ARE INCURRED, 

SEQUENCE OF DEVELOPMENT OF LESIONS 

Development of the lesions as reconstructed fiom the obseivations 
over the two yeai pei lod would seem to be somewhat as follov s 

A man in the early thiities comes into the plant and is trained to 
work in rotation m any of a half-dozen stations After a two year 
interval a brownish tinge against the normally white sclera in the 
mterpalpebral portions is noticeable When examined with the slit lamp, 
the conjunctiva m these areas may appear slightly dried and have 
attached, irregularly and rather firmly to the surface, a white, frothy, 
foanilike deposit The deeper poitions of the conjunctiva in the same 
interval assume the light brownish sepia stain No true microscopic 
deposition of pigment in definite granules or globules is visible The 
coinea remains clear (plate 1, upper left) 

After another two or thiee year interval the conjunctna appears 
moie thickened and drier, and, m addition to the superficially placed 
white flecks and sepia stain, small, discrete, daik brown gianules oi 
globular precipitates are observed in the deeper structiiies Some 
migiation of pigment, from the limbus into tbe coinea, can now be 
observed (plate 1, upper right) 

After five or more yeais of exposure a definite inciease is noted in 
the size, number and spiead of both the granules and the extent of 
staining The coinea has non become gravely imolved (jDlate 1 lover 
left) 

The final stage is seen in case 10 (plate 1 lower light) Vision 
has become seriously reduced The patient has been removed from 
contact with the chemical The conjunctival staining has cleared, as it 
apparently does in time The corneal staining decreases but permanent 
damage is done to the cornea, lesulting in increased opacit\ increase 
in astigmatism, possibly thinning and keratoconus 

The fifth stage may well be opacit} sufficient to necessitate corneal 
tiansplantation the possibility of dyskeratosis. Bowen's disease or 
epithelioma must be kept in mind 

It will have been obser^ed that in all these cases the chief pecuhant} 
is the limitation of the pigmentation regardless of its amount and 
intcnsih to that poition of the conjunctna and cornea within the 



820 


ARCHIVES OF OPHJ HAUIOLOQ] 


inteipalpebial fissures This is the feature which apparently differen- 
tiates cases of this condition from others in the scattered case reports of 
oculai lesions developing after exposure to aniline of its derivatives 
That this staining penetrates deeply is proved by a biopsy section of 
the conjunctiva in case 16 (plate 2), in which the pigment is seen 
deposited as small granules m the superficial epithelium and as larger 
gianules m the basal cpitbelial cells It ^\lll be noted that in this section 
in the pioximal portion of the large basal cells are small, finely granular, 
daik broun deposits, seemingly definitely intracellular Beneath this, 
in the subepithehal substance, is a larger, globular, lightly staining, 
homogeneous mass, poorly defined, with no surrounding inflammatory 
reaction Scattered diffusely in the subepithehal spaces, and generally 
without pattern, are smaller aggregations of pigment The lighter- 
staining aieas may also be filled with tissue paitialU saturated with 
the chemical 



Fig 6 (case 7) — Abrasion of the superficial epithelium of the cornea bj dust 
particles in a hydroquinonc plant 

The question arises as to how' the chemical finds its way into these 
areas and why the staining and precipitation are limited to the exposed 
interpalpebral portions of the coinea and conjunctiva Possibly the 
first break in the defensive barrier is the purely mechanical action of 
the dust particles striking and abrading the superficial epithelium, as 
showm m case 7 (fig 6) According to Cogan’s * work on corneal 
permeability, there are in the cornea, and presumably in the conjunctiva, 
a barrier to water-soluble chemicals in the epithelium and a second 
barrier to fat-soluble substances in the stroma Since quinone is 
both w^atei and fat soluble, these barriers do not afford sufficient 


4 Cogan, D J , Hirsch, E O , and Kinsey, V E The Cornea VI Per- 
meability Characteristics of the Excised Cornea, Arch Ophth 31 408 (May) 1944 




Photomicrograph from biopsy specimen of conjunctiva, X 300 
Note concentration of pigment in basilar epithelial layer 





Photomicrograph from biopsy specimen of conjunctiva, X 1000 
Note large globules of pigment in basilar cells proximate 
to basement membrane and diffuse intracellular distribution 
of finer pigment granules. 
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defense The pattern of deposition in the proximal portion of the 
basal cells suggests that these cells have an affinity for the chemi- 
cal and that until saturated they act as a bariier I have no expla- 
nation for the appearance of the larger subepithelial globules unless 
it IS that the chemical in solution becomes collected, perhaps by surface 
attraction, into sufficient critical masses m certain intercellular spaces 
to acquire a different oxidation-reduction potential with relation to 
this tissue and to become differentiated into these globules On the 
basis of such a theory, the relatively undifferentiated sepia-staimng tissue 
might be assumed to be holding the material m unsatuiated combination 
with body fluids 

Since the fat content of the corneal epithelium forms 10 per cent 
of its dry weight,® as compared with 1 per cent of the stroma, the 
preference of the chemical for this tissue is understandable Dr David 
Cogan, who on one occasion studied these cases with me, in a personal 
communication draws the following tentative conclusions concerning 
the previously described lesions 

The changes seen m the aforedescnbed eyes would appear to be of two types 
(1) deposition of pigment in the conjunctiva and cornea, and (2) opacification of 
the superficial portion of the cornea 

The deposit of pigment occurs in the form of spherules of various sizes, is most 
prominent in the eyes of older patients and is to be observed in regions which 
normally contain fat, as, for example, m the palpebral portion of the episclera 
and in the arcus senilis of the cornea The opacification of the superficial portion 
of the cornea involves the palpebral fissure only, is most intense in the pupillary 
area and, while it affects both the older and the younger workers, is the pre- 
senting feature of the younger patients who have little deposition of pigment This 
opacification is accompanied with folds on the posterior surface of the cornea 
This superficial change in the cornea, and not the presence of deposits of pigment, 

IS what causes the eye to be irritable The inflammatory response vanes from 
photophobia to frank corneal ulceration The appearance of these superficial 
changes in the corneas is similar to that induced with formaldehyde vapor, and 
the clinical course is presumably similar, that is, small erosions recur as a result 
of the devitalized tissue 

How the pigmented spherules get into subepithelial tissue may be Aariously 
judged It IS suggested that the fat-soluble quinone is absorbed through the 
epithelium, where it is reduced partially, and, becoming less fat soluble, comes 
out of solution It would be interesting if those crystals which are frcquentlj 
seen overlying the spherules are the crystalline form of this product In ain case, 
the presence of these pigmented spherules apparently is nontoxic, and there is no 
evidence of their remo\al by the blood stream since tliej do not accumulate 
around the blood vessels 

5 Krause, A C Biochemistr\ of the Eje, Baltimore, Johns Hopkins Press 
1934 
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Hydroquinone is said to oxidize rai^idly to paraquinone, a leaction 
which may be occurring m the an of the plant at all times The oxidation 
IS said to be accelerated m an alkaline medium and undei certain 
conditions of moisture and heat Velhagen ^ observed that if he placed 
a crystal of hydroquinone on filter paper pieviously saturated with 
the alkaline tears, a brownish stain developed verj^ rapidly He thus 
reasoned that small ciystals of hydroquinone came m contact with the 
cornea and were there changed to paiaqumone, which has the dark 
brown color He also assumed that the lonermg of the threshold for 
pain, which m itself is due to the chemical, peimits, m tuin, a greater 
exposure to this harmful agent Without discomfort, thus setting up a 
VICIOUS ciicle Ihe corneal sensitivity was tested m the 40 men whom 
my associates and I examined, and we concur in the observation that 
the loss of sensation is proportional to the degree of staining of the 
cornea 

Two of our patients (cases 8 and 41) ha\e been hospitalized and 
subjected to exhaustive tests Urinahsis and studies of the blood 
have been perfoimed repeatedly on all persons employed m the plant 
No suggestion of systemic intoxication with the drug, which after all 
IS relatively harmless, has been observed As a matter of recoid. 12 
Gm ^\ as ingested in 1 instance, without fatality " In this case the urine 
ga\e a positive reaction for phenol foi only three dajs after absorption 
of the drug, so that a positive reaction for phenol m oui cases, with 
what must have been minimal absorption, was hardly to be expected 
It IS the consensus that the absorption is purely local, probably an 
interaction with the tissues of a chemical which is both water and fat 
soluble, ill an alkaline medium (tears), aided by tbc mechanical action 
of the blinking lids 

Assuming that the mechanism of the deposition of the pigment is 
explained, at least m part, by its affinity foi these tissues with a high 
fat content one still has to explain the limitation of the staining and 
precipitation of pigment to the interpalpebral zone The appearance 
of the cornea with the slit lamp m the 4 patients with ochronosis desci ibed 
by Smith" more closely parallels that of the coinea and conjunctiva 
m the cases undei discussion than anv other phenomenon described 
m the literature The oculai picture is desci ibed as consisting of 
deposition within the interpalpebral fissures of a band of brownish 
pigment, extending from the temporal portion of the conjunctiva across 
the cornea and into the nasal conjunctiva Fine, brownish yellow spots 
are seen posterior to the vessels in the conjunctival limbus m the sub- 

6 Remond, A , and Colombies, H Intoxication par I’hj droquinone, Ann 
de med leg 7 79, 1927 

7 Smith, J W Ochronosis of the Sclera and Cornea Complicating Alkapto- 
nuria, J A M A 120 1282 (Dec 19) 1942 
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stance of the cornea These biownish granules in the cornea are seen 
in a zone neai the limbus and in 1 case weie so numerous as to be 
visible without magnification These pigment pai tides are described as 
“some of pmehead size and otheis as small as powdergrains ” They 
are located in Jhe more superficial layers of the cornea, probably just 
below Bowman’s membrane, some appearing like droplets, a double 
convex reflection may be seen, suggesting that some of the pigment 
spots have a different refractive index, some he deep, but most of the 
pigmented areas are m the superficial layers of the cornea 

It has been said that m cases of ocular ochronosis the alkaptonuiic 
patient cannot effect the complete catabolism of the tyrosine and phenyl- 
alanine contained in the proteins of the food and tissues, so that an 
intermediate product, homogentisic acid (2,5-dihydroxyphenylacetic acid, 
or hydroqumone-acetic acid), remains Homogentisic acid shaies with 
similai aromatic compounds the property of blackening on oxidation, 
which explains the dark color of the mine Pick® suggested that in 
ochionosis thiough the oxidative ferment tyiosinase the phenol sub- 
stances m the exogenous group and the homogentisic acid molecule 
in the endogenous group aie changed into melanin pigments which aie 
deposited in the tissues This is in accord with the belief expressed 
by Abderhalden and Guggenheim ® that an accumulation in the human 
oiganism of excessive and abnormal amounts of substances possessing 
the oxyphenol groups leads to the production of melanin pigments by 
action of ferments 

We assume, then, that the chemical hydroquinoiie, or some modifi- 
cation thereof, goes into solution m an alkaline aqueous medium (tears) . 
Since the substance is fat soluble, it is also combined in the cornea and 
conjunctiva by some interaction with fat in the normal reservoirs and 
^Mth the fat present as a result of insult and injury to the cornea 
This “bound” material in the interpalpebral fissure, being exposed both 
to light and to the specific effect of the intracellular oxidase, which acts 
ni the presence of radiant energy, undergoes modification in structuie 
similar to the intermediate products of hydiocarbon metabolism in 
ochronosis, producing a melanin-hke material deposited in these fat 
lesei voirs 

This assumption, it must be admitted, has no experimental backing 
Attempts to reproduce the pigmentation were unsuccessful in rabbits, m 
that exposure to fumes and solutions of such strength as not to p’roduce 

8 Pick, L Ueber die Ochronose, Bcrl klin Wclinschr 43.478, 1906 

9 Abderhalden, E, and Guggenheim, M Versuche uber die Wirkiing dcr 
T'rosinase aus Russala dehca auf Tj rosin, tvro'inhaltige Poh peptide und einige 
andere Verbindungen unter % erschiedenen Bedingungen Ztschr f ph>siol Chem 

331, 1908 



824 


ARCHIVES OF OPHTHALMOLOGY 


moie specific inflammatory reaction would not produce the lesion, 
possibly because the albino rabbit does not cai ry in its cell the oxidizing 
enzyme which is capable of reacting on this substance 

IREATMENT 

The problem of treatment may be disposed of by the mere statement 
that there is no reall) eflfective therapy other than prevention Possibly 
some of these patients may later be candidates for contact lenses or 
keiatoplasty 

PROGNOSIS 

The prognosis in oui cases may be furthci judged b> the statement 
of Le^\m and Guiller},^“ that the cause of corneal lesions in workers 
engaged in certain d 3 eing procedures is the presence of qumones in 
the ^apols These authors stated that these qumones precipitate on the 
cornea and conjunctiva and cause injury b}' contamination of these 
areas by the worker’s rubbing the afTected paits with the fingers and 
hands This corrosive efTect on the cornea is paralleled by pigmentation 
of the cornea By continued repetition of this injur}, the epithelium of 
the cornea may be completely undermined, and penetrating sepia brow n 
pigmentation and turbidity of the parencln ma, a serious reduction of the 
visual acuity and symptoms of severe keratoconjunctivitis may be pro- 
duced In some instances distinct vesicular ulcers of the cornea may 
result According to Lew in and Guillery, involvement of the cornea 
improves on discontinuation of the exposure and vv itli ordinary treatment 
such as that used for keratitis, within several months to one }ear The 
epithelium regenerates , the pigmentation decreases, and the visual aciiit} 
is improved 

I do not believe that the facts justify any such sanguine attitude 
toward the ultimate outcome in the cases vv e have described Keratoconus 
and ulceration are possible complications Patient 8 shows some evi- 
dence of keratoconus, and in Velhagen’s “ second case theie was a history 
of ulceration With the slit lamp we noted enlargement of the terminal 
nerve filaments in several cases The deleterious effects of phenol, 
dimtrophenol and other such chemicals on the peripheral nerve mecha- 
nism are well known, and it is probable that, as a result of these changes 
trophic disturbances, which are notoriously resistant to the reparative 
measures of the body, may have developed in the cornea Prolonged 
exposure has produced corneal dystrophy, dyskeratosis and perhaps 
keratoconus While the drug is of minimal toxicity and does not belong 
to the carcinogenic group, some of the lesions we have seen resemble 

10 Lewin, L , and Guillery, H Die Wirkungen von Arzneimitteln und 
Giften auf das Auge, in Handbuch fur die gesamte arztlichen Praxis, Berlin, A 
Hirschwald, vol 1, p 728 , cited in letter from chief industrial toxicologist, 
United States Public Health Service 
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chnicall} Bowens disease The possibility of the later de\elopment of 
a flank malitpiant i::ro\\th in some cases must be kept m mind 

I'RLVl XT 10 V 

J be question of pre\cntion of furtbei injur\ becomes a mattei 
of inijiro\ed boiisekeejiinq:, bctlci \entilation. peisoiial h}giene and, 
possibh. the use of goggles b'urtbei injur) in specific cases is being 
a\OKled In leiiKnal fiom the Mcmil\ ot the plant of those peisons 
whose corneas show eaiK staining In this connection, it is well to 
note that once the coinea is e\tensi\el\ damaged and the terminal netw'e 
filaments aic injured, the disappearance of the stain does not necessanh 
connote impro\cmcnt Case 8 is an example of this corneal damage, 
winch persists or increases after the stain has disappeared In all 
cases the lesions ha\c been slow to de\elop, and routine examination 
with the sht lamj) should deteimme when toleiancc has been reached 

sl^t^l\K^ \M) CONCIL SIGNS 

Obser\ations aie piesentcd on a giouj) of workers employed in 
the manufacture of qiinione and h\dioc|uinone in wdiom certain character- 
istic lesions of the coinca and conjunctiva have developed 

These lesions consist of (1) a variable degree of pigmentation of 
the interpalpebral poi lions of the conjunctiva and cornea, proportional 
to length of cmplojment and to age, and (2) corneal changes, which 
ina\ be due in part to the corrosne action of the chemical, but which, 
in view of its obvious failure to stimulate inflammatory reaction in 
the conjunctiva, are moie probably the result of migration or pene- 
tration of the chemical into the corneal structure, in the same mannei 
as the invasion of the conjunctiva occurs, with a variation in response 
due to the peculiarities of the corneal sti uctui e These changes consist 
in pitting and erosion of the corneal surface, thinning of the cornea, 
development of irregular pigmented or staining areas (which may or 
may not simulate Stahli's lines), wrinkling or modification of Descemet’s 
membrane and, possibly, keratoconus The changes are apparently 
reversible up to a certain point in that conjunctival staining may 
disappear The corneal stain IS more permanent 

Since only those portions of the conjunctiva and cornea m the 
mterpalpebral space take the stain, it is assumed that some reaction 
takes place between chemical and tissue which is possible because of 
a- peculiarity m structure limited to this area, or of the additional effect 
of light on the chemical and tissue The possibility is suggested that 
this change in the limited area may be somewhat analogous to the 
deposition of pigment in the interpalpebial fissures associated wnth 
ochronosis 
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Since the lesion could not be produced in rabbits, it must be assumed 
that in man some additional, and as }et unknown, factor must exist, 
or that the labbits, being albinos, did not possess the specific intra- 
cellular oxidase necessary to the formation of tins melanm-bke sub- 
stance The chemical is relatively harmless so far as its immediate 
effects can be determined 

Piolonged exposuie has pioduced corneal dNStiopby and d) skeratosis, 
and perhaps, keiatoconus While the chemical is said not to belong to 
the caicmogenic group, some of the lesions resemble Bowen’s disease 
The development of a fiank malignant growth is not hevond the bounds 
of pi obabihty 
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BETA RAY RADIUM APPLICATOR FOR OCULAR USE 
Prclimmory Rcpor^ 

CHARLES E ILIFF, M D 
BALTIMORE 

T un \ \LUE oi het.i iiindiatuin in the tie.itment of ccitam ocular 
lesions is well icco^m/ecl hut the (liflKullx in obtaining the ladon 
foi the Burnam apjihcaloi h.is gicath hnnted iti> use Accoidingly, a 
beta lay raduiin .ijijilicator was designed which would as nearly appioach 
as possible the peifonnancc of the lEiin.iin apphcatoi In oider to 
understand the use of thi‘' laduini .ipplic.itoi the dilTciences between 
radon and radium must he ajijncLiated and the constiuction of the 
apphcatoi undci stood 

Radon is a gas a breakdown piodiu'l of ladium, and one hundred 
thousand limes as actuc weight foi weight, as the ladium in the form 
of salt It IS thus possible to concentiatc m a veiy small space an 
extremely high potential of ladioactniU The Ineakdown late of the 
radon is cxtiemely lapid, as the half ttansformation time is 3 83 days 
In the Burnam apphcatoi a ladon seed of 5 mm diameter, containing 
200 to 500 millicuiics of ladon, is used Beta and gamma rays aie 
emitted fiom the radon as fiom an appaicnt point souice at the centei of 
the seed The seed is placed m a hi ass cyhndei with w^alls 2 nmi thick 
and wnth an open w nidow , 4 mm m diametei , at one end Through 
this wnndow' beta rays pass unfiilteicd The gamma lays pass out from 
the seed m all diicctions. as Ihc} aie only slightly filtered by the biass 
c} hnder 

TJJC APPUC\TOR 

In the construction of the laduini apphcatoi heie repoited, the 
plaque foi m was found to be the most satisfactory The plaque is rea y 
a small portable radon plant, the radon being given off from the radium 
salt contained theiein The i adium must be spread in a layei so thin that 
It does not in itself act as an appieciable filtei of the beta rays, and thus 
It is not impossible to use moie than 50 mg in an ocular apphcatoi o 
convenient size The radon is held in the inteistices of the radium salt, 
and the beta lays aie given off as a surface fire, rathei than as tie 
source fire emitted fiom a radon bulb For this leason, any radium 
ocular apphcatoi would dehvei pei unit area only one-quartei to one 
fifth the amount of beta ladiation dehvei ed by a radon bulb of equiva en 
strength This extremely important point limits the use of the plaque 
ypheator t o those conditions which can be ti eated wath surface fii e 

Prom the Wilmer Ophthalmologic Institute of the Johns Hopkins Hospital 
University 
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Tlie beta lays from the laclium applicatoi aie filtered both oy the 
ladium salt and by the 0 1 mm “monel” metal face plate, so that the 
delivered output is 30 milhequivalents This must be contrasted with 
the 200 to 500 milhcune content of the Burnam radon applicator 

The half -transformation time of radium is over fifteen hundred years , 
so deterioiation is not an important factor 

In summary, m the radon applicator, there is a point source of radi- 
ant energy ranging from 200 to 500 milhcuries, with a very short half- 
tiansfoimation time The radium applicator, on the other hand, has a 
low potential, a wide surface fire, rathei than a point fire, and what 
might be termed an unlimited life expectancy 

In a previous communication ^ the use of the Burnam applicator w as 
discussed in detail in the treatment of vernal conjunctivitis, tuberculous 
scleritis and small tumors of the anterior ocular segment and in the occlu- 
sion of vessels and the prevention of fibrous overgrowth In the tieatment 
of vernal conjunctivitis, tubeiculous scleritis and tumors of the anterior 
segment, the fact that the radium applicator delivers a surface fire rather 
than a point souice fire is not a disadvantage How'cver, it is not 
practical to treat a lesion the size of an indn idual vessel or a number of 
small vessels w'lth surface fire, since the object of such treatment is to 
occlude the vessel itself b)*^ producing endaiteritis, wnth as little damage 
as possible to the surrounding tissues For this, the point source fire 
of the ladon applicator is ideal, and the wide surface fire is not satis- 
factory 

A kidney-shaped applicator with a foot plate of concave scleral cui va- 
ture was considered, but the technical difficulties m production of such 
an applicator overbalanced its possible advantages Therefore, a rec- 
tangular applicator measuring 6 by 12 by 6 mm and containing 50 mg 
of ladium salt w'as made The sides and back are of silver and 
measure 1 0 and 3 0 mm , respectively, and the face plate is 0 1 mm 
of “monel” metal A handle 28 cm in length is screw'ed into the back 
of the plaque (fig 1) A ten minute treatment time is required to give 
a delivered contact dose of 4 gram seconds per unit area A holder for 
0 the applicator is, therefore, important The holder pictured in figuie 2 
consists of four brass bars with swuvel joints, wdiich can be moved in 
any duection to permit the application at the desired angle 

The ten minute application time m the treatment of lesions of the lid 
IS associated with no particular discomfort or inconvenience A lid 
speculum is necessarj’^ in the treatment of scleral lesions, and application 
of tetracaine ointment five minutes before the treatment greatly reduces 
the discomfort The patient is placed in the treatment chair next a 
screen or wall, on which a mark can be made foi the fixation of the eyes 
in the desired position A time clock, such as that used by photog- 
raphers, was found to be quite satisfactory Ten minute applications, 
delivering doses of 4 gram seconds, can be repeated aftei an interval 
of one week, and again the second week, the total dose remaimng well 
below the contact skin erythema dose of 18 gram seconds Such a couise 
of therapy could be repeated after an observation period of two to three 

1 Ilifif, C E Beta Irradiation m OnJithalmolojty, Arch Ophth 38 415 
(Oct) 1947 
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\\eeksand al nitcnals a*^ found neccssan toi the patient’s nnpiovement 
In treatment of lesions smallei than the faee plate of the applicator, 
0 5 inm of sheet lead is foiiiul useful as piotection to the surrounding 
tissue The lead can he cut with scis^om lo any desiied shape and 




I icf 1 — K.uhum applicatoi, uilli k.id i.uiMnq ca^c, manufactiirul bj the 
Radiiiin Chciinc.il Cninpaiu, liic, Xcu 'Ncnk 



OnStif I ^ ~Holder for radium applicator, made by Mr Albert Goebel, Wilmer 
of [Jig j™°^ogical Institute The applicator is shown in contact with the papilloma 

®^sily to fit the lesion In some cases of papilloma oi tumors 
^ ^ cross fire technic and a total tieatment time as high as thirty 

I’^utes at one period were employed 
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SAFETY FACTORS 

The 28 cm handle on the plaque provides an adequate factor of safety 
for the operatoi It is un\Mse for the plnsician to hold the hd during 
treatment or to handle the plaque itself All the usual precautions for 
radium and roentgen theiapy should he observed The relation of out- 
puts of beta and gamma lays m the radium applicator diffeis slightly 
from that in the radon applicator However, the pioportion of gamma 
rays is still well within the lange of safet}, and there is no danger of 
cataract foimation if the operator obsei\es the general rules for beta 
ray therapy presented m the jDievious communication ' 

SUMMARY 

A beta ray ladium applicator for ocular use is presented Ihe time 
of application is gieatly increased, and its use as compared with that of 
the Burnam radon applicator is limited Owmig to the low' potential and 
the surface file, the use of the radium applicator is limited to treatment 
of vernal conjunctivitis, tuberculous sclerokeratitis and small tumors of 
the anterior segment and to the pievention of overgrowth of fibious 
tissue It IS not useful in the occlusion of vessels The instrument 
should be applied by means of a holdei of some form The usual pre- 
cautions m using all radiation theiap} should be observed It is felt 
that the ladium applicator, although it cannot duplicate the performance 
of the ladon applicator, w’lll fill a definite need as an addition to the 
instruments that are a^aIlable to the ophthalmologist in the treatment of 
the aforementioned lesions 

12 West Read Sticet (1) 


OINTMENT ABSORBED THROUGH CORNEAL WOUND 
Report of o Cose 

DONALD K BINDER, M D 
SCHENECTADY, N Y 

That the instillation of ointment into the eye after a penetrating 
wound IS not wnthout dangei is illustiated b) the case reported here 

REPORT OF CASE 

C P aged 43, a machine operator was struck in the right ej e w ith an unknow n 
object while at work He w'as treated at the first aid station of his einplo\er 
where an ointment was instilled, the nature of which is not precisely known but 
which is believed to have been a sulfonamide preparation 

He was seen by me shortly thereafter, when I found that he had a small 
perforating linear w'ound just below' the centei of the cornea The anterior 
chamber w'as formed, but there was injurj’ to the lens w'lth partial traumatic 
cataract Within the anterior chamber there were two spherical yellow'ish globules, 
each approximately 1 mm in diameter — one situated m the upper part of the limbus 
and the other in the limbal region at 9 o’clock The nature of these foreign bodies 
was obscure The patient w'as hospitalized, and roentgenographic study failed to 
reveal an intraocular foreign body He made a good recovery, and the eye became 
white However, the two globules coalesced, to form one The globule w'as 
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apparciilK litilitci tlian tlic aqmou*. lUnd a*- it il\\a\s soimhl the highest point in 
the antenor ohainhn, nnich a*- (lin*. the ui hnhhle in a spiiit level If the patient 
stood tip the elohnli winihl ino\c to llu uppti jiait ot the linihus (Tignre 1 ^) , if he 
la\ down on one suU n wonld nnnt to the opposite angle of the chamber, and if 
he was supine it would iinne to the eeiitei of the anterioi chaniher and interfere 
with his \ieion 

\. colleague who had oic.ision to see the jiatient - suggested that the foreign 
material nnght he ointnunt He intoimed me that he had had a case m which 
ointment had enteitd the e\e hnt e\entiiall\ hid dis.ijiiieai ed I thcrcfoie waited 
approMinatelj sj\ months to sci whethci this wonld hfi]'pcn 

I was also intormed In tlu intdu.d dciMitmeiit oi i hiding phai maceutical 
house that if eniitmeiU did entei tlu e\e it wonld not he likeU to form a globule 
but rather would piodnee a dilTiise hi/ mess -mee the usual ointment base has a 
melting point whiih is bilov the lemitei ilnu ol tlu uineous fluid 



Position of the globule m the .interior chamber when tbe patient was standing 


Through a keratome mcisicin at the upper pai t of the limbus the foreign material 
"ss e\acuatcd, and in the process its gelatinous nature was revealed Unfortu- 
natelj', the amount which could be saved was not suflicient for examination A good 
recoverj was made 

It is interesting to note that after the opciation maculai changes developed m 
the other eye, which reduced MSion from 20/20 to 20/50, w'lth no other pathologic 

alterations 


I he almost loutine use of ointment aftei intiaoculai opeiations by 
^stiy surgeons and m many institutions ivith no report of any penetia- 
«on into the anterior chamber ivould indicate that the possibility of 
tis complication exists piincipally when there is a direct corneal wound 
the iiiechamsm of penetiation, I presume, is some phenomenon of 
aspiration A seaicli of the hteiatuie of the past twenty years revealed 
Pnly 1 such case had been leported* A foreign body deeply 


I Dr E Kellert, Elhs Hospital, Schenectady, N Y , made the photograph 
- Personal communication to the author 

^ Abbott Laboratories Personal communication to the author 
4 Tetze, H U Unusual Retrccorneal Phenomenon (Globule of Prontosil in 
"tenor Chambei), Bnt M J 1 665 (May 29) 1943 
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embedded m the cornea was lemoved, with perforation and escape of 
the aqueous fluid An ointment containing azosulfamide (disodium 4- 
sulfamidophenyl -2’- T- acetylamino-l'-hydroxynaphthalene -3',6'-disulfo- 
nate) was instilled and entered the anterior chamber, ^\here it remained 
It was concluded that the entrance was due to the pressure of the 
bandage ‘‘ 

SUMMARY AND CONCLUSION 

A case is presented illustrating the entrance of ointment into the 
anterior chamber following a penetiating wound of the cornea This 
ointment was not absorbed and necessitated removal 

After perforating wounds of the cornea one should not use ointment 
in the e}e 

102 Barrett Street (5) 


IMPROVED SCISSORS FOR CORNEAL GRAFTING 

HERBERT M KATZIN, MD 
NEW YORK 

The choice of round terstis square corneal grafts for use in partial 
penetrating keratoplasty has been resolved by some authors in favor of 
the square type because of the facilit} of excision of the square giaft 
with the straight-bladed scissors I felt, however, that the ease of out- 
lining a round graft and its superior cosmetic propeities were w'orth 
consideration and devised a pair of scissors which w'ere cuned to the 



Scissors for corneal grafting curved to the diameter of the round graft 

diameter of the round graft These scissors made the completion of the 
trephine incision much easier than it had been heretofore The most 
recent model of these scissors is fashioned after Castroviejo’s straight 
keratoplasty scissors They are made up of right-handed and left- 
handed curves, so that the operator need not move his position from the 

From the Corneal Research Laboratory, under the auspices of the Ayer 
Foundation 
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head of the table, and in a 5, 6 or 7 mm diamctei cuive, depending on 
the size of the ti ephmc used Thej have been employed in many trans- 
plantations, both experimental and clinical, \\ith entiie satisfaction 

These scissors make it possible to pei form the entire corneal section 
without danger of injuiy to the lens The anterior chamber may be 
entered vith a Wheeler knife, instead of trephining thiough the cornea, 
in cases in which the c\e is soft, the chamber shallow or the cornea so 
opaque that the sti ucturcs of the antei lor segment cannot be seen 
1148 Fifth Avenue 
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Anatomy and Embryology 

Slrgical '\x\tom\ or the Facial Nerve With Rlierlxce to 
iiiE Techmque or Orbicllarts Block (Fvepebral Akinesia) 
M Klein, Brit J Ophth 30 668 (Nov ) 1946 

Review of the liteiatuie on facial akinesia shows three appioaclies 
the terminal branches, the mam trunk at the st\ lomastoid foi amen and the 
middle portion of the course of the nerve near the ramus of the mandible 
Dissections have shown that the surface marking of the middle portion 
of the facial nerve corresponds to a horizontal line drawn through the 
junction of the upper and the middle third of the distance between the 
zygoma and the angle of the mandible The position of the ner\ e w ithin 
the parotid gland is in a plane of cleavage between the two lobes of the 
gland, w'hich may facilitate the spreading of the piocame into the nerve 
The correct point foi the injection, w'hen the middle portion of the course 
of the facial nerve is used for palpebral akinesia, lies below' the condyloid 
process, at the junction of the upper and the middle third of the distance 
lietween the zygomatic aich and the angle of the mandible 

W Zentmayer 


Conjunctiva 

Pemphigus Conjuncti\ae F W Newell and J S Greltham, 
Am J Ophth 29 1426 (Nov ) 1946 

New'ell and Gieetham define, describe and biiefly review the htera- 
tuie of pemphigus Thej' report 3 cases, 1 of which was complicated 
b} bilateral uveitis with complicated cataract g Reese 

The Cytology or Conjunctival Exudates P TH\GtsON, Am J 
Ophth 29. 1499 (Dec ) 1946 

Thygeson studied smeais and conjunctival scrapings in 2,000 cases 
of conjunctivitis of diverse causes He found that variations m leuko- 
cj'tic reactions and epithelial changes w'ere sufficiently great to have 
diagnostic value, and he recommends that a statement on the cytologic 
character be a pait of every laboratory report on conjunctival scrapings 
or exudates S Reese 


Seed Grafting or the Conjunctiva in the Treatment or Sym- 
blepharon a Hagedoorn, Am J Ophth 29 1568 (Dec ) 1946 

Hagedoorn describes a case of total symblejiharon of the inferior 
eyelid treated by means of small “seed” grafts from the conjunctiva of 
the same eye, m combination w'lth a (Stent’s) mold Light perception 

834 
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and accuiatc piojcctidii weic olHanied \ coloicd contact glass was 
mseited Roth snhjeauo and ohieclnc icsnlts wcic good 

VV S Rflsi: 


Congenital Anomalies 

Bii \ti:r\l P\RTi \L Coi onOMA 01 !in: OiMic Ni Rvr 1 A M \G\ais, 
But J Oplith 30:6^>2 (Rm ) 19d6 

Tlie right cnc showed a disk .it least twice the noimal size, deeply 
cupped below’ and to the nas.il side The iippci branches of the cential 
retinal \essels cmeiged a little abo\e the centei of the disk, wdieieas 
the lower branches cnieigcd at the cnciiinfeience of the disk and bent 
sharply aiound the edges I'he disk in the left eye was of equal size 
with the disk in the right e^e The iippei blanches of the ictinal Acssels 
entered b} the centi.al pait of the disk, w’hcieas the other letinal vessels 
entered along the low ei edge ot the di‘:k Some of them w ei c bi anches 
ot the shoit cihaiy aitciics There was slight cupping below and to 
the nasal side The MSiial field of each eye showed a deep depiession 
aboic, caused b} a nenc fibei bundle scotoma, wheieas the lowei half 
of the field was noimal '1 hese field defects coi responded to the deeply 
cupped parts of the disk er 


Experimental Pathology 

Chemical Blrns oi Tin: RMiim CoRxrv C P Carplntlr and 
H F Smyth Jr, Am J Ophth 29: 1363 (No\ ) 1946 

Carpenter and Smyth found fiom expeiiments on labbits that alkaline 
molecules become bound to the epithelial cells of the cornea and aie 
not remo\ed by prolonged washing, but that the alkali is slowdy libeiated, 
thus lesulting m a progiessnc burn Attempts to neutralize this alkali 
W'ere not successful, and denudation of the cornea failed to demonstrate 
its effectneness, owing appaiently to species differences in the late of 
epithelial legeneiatinn g 


General 

Reposition or Mercury in the Eyl I Abramowhcz. But J Ophth 
30:696 (Nov) 1946 

A woman aged 57 had used an ointment containing ammoniated 
mercury on the lids contmuouslv since she was 16 yeais old for the 
Echef and prevention of blepharitis Foi the past ten years the skin 
of the lids had been bluish gray, and the conjunctiva w’^as hypeiemic 
lomicroscopic examination showed dark pigment granules in the bulbar 
conjunctiva, especially iieai the cornea, with preferential distiibution 
around the perivascular spaces In the penpheiy of the cornea in the 
ogion of Descemet’s membrane occurred a discoloration, vaiymg fiom 
SEeenish gray to bluish gray A yellowish brown, lusterless opacity 
Occupied the pupillary aiea of the lens just under the capsule 

W Zentmayer 
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Strange Ocular Complication Caused by Sulfadia/Une Poison- 
ing D Prado, Arq brasil cle oftal 8: 169 (Dec ) 1945 

A man aged 24 was first examined m November 1944 The ocular 
condition had started m June of that year, after prolonged treatment 
with sulfadiazine The initial ocular symptoms weie severe conjunc- 
tival irritation, a sensation as of sand m the eye, slight photophobia and 
laciimation, high fever, headache and a generalized rash Aftei three 
days the eyelids were closed by a conjunctival exudation About five 
months later there were narrowing of the palpebral fissures, marked 
trichiasis, lacrimation and small subconjunctival hemorrhages in both 
eyes The corneas were normal An unusual finding was the piesence 
of a symmetric sj^mblepharon, with vertical bands m the internal and 
the external angle of both eyes Depilation with the diathermic current 
vas performed, Yith relief of the condition The aspect of the con- 
junctivas, however, lemamed the same p j<\lvaro 


General Diseases 

Ocular Manieesiations oi Avitaminosis R de Toledo, Aiq 
biasil de oftal 8 173 (Dec) 1945 

The author leviews the several ocular disturbances caused by 
avitaminosis Xerosis and keratomalacia are due to lack of \itamin A 
These oculai symptoms are characterized by loss of brilliance of the 
cornea and the presence of Bitot spots They are not early symptoms, 
however, and are usually associated with other signs, such as night 
blindness and disturbances of the skin and glands Experimental 
cataract in rats due to vitamin A deficiency has been observed Blepharo- 
keratoconjunctivitis, especially in children, has been known to lespond 
promptly to treatment with vitamin A in numerous cases Night 
blindness is also a well known sign of -Mtamin A deficienc}’’ The most 
frequently observ'ed avitaminoses of the B group are the superficial 
keratitides Deficiencies due to the vitamin B complex seem to affect 
the optic nerve more seveicly than the othei ocular tissues Thiamine 
oeficiency causes a noninflammatoiy neuritis without degeneiation of 
the nerve fibers Retrobulbai neuritis is also associated wuth deficiency 
of the vitamin B complex Besides the oculomotoi disturbances, such as 
isolated paralysis and paresis of certain extrinsic muscles Wernicke’s 
syndrome (superior hemoiihagic polioencephalitis) has also been attrib- 
uted to a lack of thiamine Ascoibic acid is useful in the medical treat- 
ment of cataract Vitamin D is successfully used m cases of blepharitis, 
conjunctivitis, keratoconjunctivitis and myopia Vitamin K prepaia- 
tions have been widely used in cases of ocular hemoiihages, and the 
tocopherols (vitamin E) have been stated to be useful m the treatment 
of parenchymatous keratitis and keratoconus 

M E Alvaro 

Glaucoma 


Glaucoma Capsulare H S Gradle and H S Sugar, Am J 
Ophth 30 12 (Jan ) 1947 

Gradle and Sugar give a brief history of glaucoma capsulare, desciibe 
Its zones of capsular exfoliation and diffei entiate it from simple glau- 



ABSTRACTS FROM .CURREN I LHERATURE 


837 


coma They cite seveial cases to illustiate its clinical aspects and state 
that lenioval of the lens has no gieat effect on the oculai hypertension 

W S Reese 

Inflammatory Jugular Phlebostenosis as the Cause of Glau- 
coma Exogenicum O Meyer, But J Ophth 30:682 (Nov) 
1946 

Glaucoma exogenicum has its cause outside of the eye in cases of 
chronic proliferative endophlebitis of the jugulai veins Jugulai endo- 
phlebitis has a narrowing effect on the lumen of the vein, which inter- 
feres with Aenous drainage of the head legion Blockage of the proximal 
portion of the jugular vein produces an mciease in venous pressuie 
m all distal veins, including the episcleial veins, which diain the veins 
of Schlemm’s canal The deciding factoi m a normal drainage of the 
aqueous humor fiom the anteiior chambei is the diffeience between 
the higher pressuie in the anterior chambei and the lowei piessuie m the 
veins of Schlemm’s canal and the episcleral veins If the venous 
pressure of the veins in Schlemm's canal and the episcleial veins equals 
or exceeds the inliaoculai piessure, the slope m pressure is eliminated 
and the diainage of the anteiior chamber is stopped completely The 
treatment of exogenic glaucoma lesolves itself into a lecahbration of 
the jugulai ^ eins ^entmayer 


Hygiene, Sociology, Education and History 


Some Historical Notes on Spectacles and on Beryllus G Ten 
Doesschate, Brit J Ophth 30: 660 (Nov ) 1946 

It is geneially held that Rogei Bacon (1214-1294) was the first 
European scholar to mention the practical utility of lenses He, how- 
ever, was anticipated by Robert Grosseteste (1175 >’-1253), who, so far 
as the author knows, was the first scholai m Western Euiope to wiite 
on optics A third Englishman, John Peckham (1228-1294), is renowned 
for his work “Perspectiva communis ” 

Beryl is the name applied to the precious stone, including the 
emerald, the aquamarine and other transparent varieties known as 
precious beryl,” with ceitain coarse opaque varieties unfit for use as 
gems In Meyer’s “Konversations-Lexicon,” it is stated that the German 
umrd Bnlle is derived from Benlh, the name of “transparent pieces of 
stone and glass ” Cui ative powers were ascribed to beryllus It seems 
possible that when men first used spectacles they believed that improve- 
^uent of visual acuity was caused by the pharmacologic power of the gem 


W Zentmayer 

Injuries 

Chemical Burns of the Human Cornea R S McLaughlin, 
Am J Ophth 29: 1355 (Nov ) 1946 

, From a study of 500 cases, McLaughlin concludes that with chemical 
ourns of the cornea immediate first aid followed by long flushing with 
water is of utmost importance and that denudation of the cornea is the 
>«ataent of cho.ce W S Reese 
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Blue Haloes in Atabrin [Quinacrine] Workers I Mann, Bnt 
J Ophth 31 40 (Jan ) 1947 

The piesent note concerns the ocular condition of 6 ^^orkels engaged 
in the pioduction of quinaciine (atabnne) and its compression into 
tablets Despite the wearing of protectne clothing, goggles and masks, 
the dust was so fine that the woikers soon noticed }ellow staining of the 
conjunctivas and skin, especially of the hands, head and neck After 
several weeks or months each one noticed that c\hen looking at a small 
point of light he saw a blue halo around it V isual acuity was found to 
be 6/6 m all eyes In connection c\ith the jellow discoloration in the 
mterpalpebral space, there was a curious slight dulling and yellowing of 
the coinea Examination wuth the slit lamp showed aggregations of 
minute dark brown dots at the limbus m the exposed portion and just 
under the edge of the lower lid The w hole surface of the cornea was 
covered with yellowish brown dustlike particles The surface was per- 
fectly smooth and bright, so that it seems likely that the particles w'ere 
situated in the substance of the corneal epithelium Across the lower 
pait of each cornea was a series of w'av}" yellow' lines composed of aggre- 
gated dots No permanent damage appears to have resulted It is 
possible that the particles weie precipitates of an insoluble bieakdowm 
product of quinacrine The halo w'as ob\ louslj a diffraction effect, due 
to the opaque granules m the epithelial cells The article is w'ell illus- 
trated w'lth colored plates 


W Zentmayer 


Lens 


Cataracta Glaucomatosa Acutv H S Sugvr, Am J Ophth 29; 
1396 (Nov ) 1946 

Sugar reports 6 cases of acute glaucomatous cataract and sum- 
marizes the literature The condition is important chiefly in differ- 
ential diagnosis and m establishing the diagnosis of a previous attack 
of acute glaucoma ^ Reese 

Contributions to the Surgerv or Congenital Cataract W F 
Moncreiff, Am J Ophth 29 1513 (Dec ) 1946 

Moncreiff suggests discission as the method of choice in cases of 
congenital cataract, follow'ed by irrigation of the anterior chamber with 
the fluid directed tow'ard the posteiioi capsule and the center of the 
pupil This is designed to remove^ cortex from the capsular sac and 
displace it into the anteiior chambei He does not incise the posterior 
capsule and emphasizes the need of maximal mydriasis Three cases 
are reported g 

Ectopia Lentis Congenita W P C Zelman, Acta ophth 20* 1, 
1942 

Of 45 eyes wnth congenital ectopia lentis wdiich had not received an) 
surgical treatment, retinal detachments w'ere found in 5 and cataract in 8 
Glaucoma occurred in 5 eyes Myopic changes in the fundus accounted 
for the very poor vision in 3 other eyes 
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On 17 eyes opeiation was performed by vaiious methods Good 
lesults weie obtained m 13 eyes Two eyes retained diminished function 
(15/60 to 5/60) , 2 eyes, less than this The authoi stresses the com- 
plications that occui with vaiious smgical proceduies Everything 
consideied, he favois discission of the lens with two needles 

O P Perkins 

Electric Cataiuci and Elecirocardiograpiiic Changes After 
Shock E Godteredsen, Acta ophth 20:69,1942 

A case is lecorded m vhich electiic shock lesulted m changes m the 
lens in the foi m of capsulai vesicles, which giadually disappeaied, leaving 
a peimanent siibcapsulai opacity with i educed Msion 

Electrocai diogi aphic studies disclosed changes suggesting a coronal y 
lesion and signs of distuibance m the conduction system The impor- 
tance of early ophthalmic and electiocaidiogi aphic examinations in cases 
of electiic shock is pointed out. with special refeience to possible claims 
for compensation O p pj-^kins 


Neurology 

Nystagmus An Appraisal and a Classieication R N DeJong, 
Arch Neuiol & Psychiat 55:43 (Jan) 1946 

DeJong has written an appiaisal and classification of the varieties 
of nystagmus, vith an excellent leview of the hteiatuie, including the 
important refeiences He desciibes nystagmus as to type, foim, direc- 
tion, late, amplitude, duiation and intensity, and as to the i elation of 
the response to movements of the eyes, head and body He i eviews the 
methods for the delineation and lecoiding of nystagmus 

DeJong states “Nystagmus must not be regaided as an entity, for 
there are many types of nystagmus which appear to serve widely diverse 
purposes The position of the eyes is influenced reflexly by impulses 
coming from the retinas, the ocular muscles, the labyrinths and the 
cochlea and by piopnoceptive impulses arising from movements of the 
head or body It is also influenced by impulses arising centrally from 
the motoi cortex Nystagmus may, in most instances, be considered a 
compensatory leaction of the eyeballs to defective or abnormal impulses 
aiising from any of these sources It may seive many apparent pur- 
poses namely, ‘ to keep the eyes as long as possible m the 
same position m i elation to the visual field, to increase incoming 
impulses , to aid m oculai fixation, and to assist m orientation m space ” 

The lapid and the slow component of nystagmus and their signifi- 
cance are discussed, the methods used to induce nystagmus clinically 
or expeiimentally, with the interpietation of deviations from normal, aie 

presented 

The pathologic varieties of nystagmus, spontaneous or induced, which 
aie of clinical significance as an expiession of disease of the central 
nervous system, the eyes or the ear are desciibed 

The mateiial m this fourteen page article is concentrated and worth 
being read in its entirety by all ophthalmologists g Irvine 
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Divergence Paralysis Associated wiih Tumor or the Brain 
N Savitsky and M J Madonick, Arch Neurol ^ Psychiat 
55 232 (March) 1946 

Divergence paralysis associated with brain tumor is reported in 4 
cases In 2 of these cases the tumor was a cerebellar neoplasm and 
in 2, an acoustic neuroma The authors feel that divergence paralysis 
IS more frequentl}' present w'lth tumois of the posterior fossa than is 
indicated m the literature They believe that this divergence paralysis 
IS in some w^ay the lesult of involvement of the divergence center in 
the hi am The dnergence paial)'sis may be inconstant It disappeared 
in 3 of the 4 reported cases after successful removal of the tumor 

S R Irvine 


Neurofibromatosis w'ith Defect in Wall or Orbit Report or 
Five Cases W T Peyton and D R Simmons, Arch Neurol 
& Psychiat 55 *248 (March) 1946 

Five cases of neurofibiomatosts with defect in the orbital w^all are 
presented, and some of the general features of neurofibromatosis are 
discussed The neurosurgeons w'ho present these cases feel that defects 
in the w'all of the orbit, permitting ficc communication between the 
cranial cavity and the orbit, are not as rare as might be inferred from 
the paucity of reports concerning it, for they encountered these 5 cases 
in a ten year period at the Umvcisity Hospitals of the University of 
Minnesota 


The exophthalmos in cases of neuiofibromatosis maj be due to two 
factors a retrobulbar neurofibroma or an associated tumor other than 
neurofibroma, such as glioma of the optic nerve Flow ever, the chief 
reason for the exophthalmos in the cases repoited was encroachment 
on the orbit by the intracranial contents In most of these cases a 
pulsating type of exophthalmos is present, the pulsations being due to 
transmitted pulsations of the cerebrum g Irvine 


Ocular Muscles 


Exact Measurement or Convergence and Divergence whth 
Prisms A Hudelo, Ann d’ocul 178 148 (April) 1945 

The author deplores the simple notation of convergence pr divergence 
wealeness or excess He points out the disadvantages of the Maddox 
rod in measuring phorias and pleads for the more general use of prisms 
in the measurement of convergence and divergence He explains simply 
how the prisms should be held The largest letter on the acuity chart 
is used for fixation The convergence and divergence can then be 
written in exact prism diopters To ophthalmologists in this country, 
w'here the use of prisms is so generally accepted, it seems strange that 
there might be ophthalmologists who would not know^ how to measure 
prism convergence or divergence, either wuth the Risley prism or with 
loose prisms p p McDonald 
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Operations 

Dust-Borne Infection in Ophthalmic Surgery M H Post, 
Am J Ophth 29:1435 (Nov) 1946 

Post concludes fiom his investigations that to pi event infections in 
an opeiatmg loom one should observe the following piecautions 

Keep covers on all solutions, towels, instruments, and the like, as 
much as possible 

Substitute an aqueous solution of zephiran chloiide, oi similai detei- 
gent, foi the water bath 

Dip all instruments that aie actually to entei the eyeball into a 
suitable sterilizing solution, oi boiling water, foi at least two and one- 
half seconds immediately befoie use 

Install, as soon as piacticable, some method foi an steiihzation in 
the opeiatmg loom 

Treat all blankets and sheets with some type of oil solution 

Treat the floor of the operating loom with some type of dust-allaying 
preparation 

Since these investigations started, approximately 600 intraocular 
operations have been pei foi med , yet only 1 instance of infection has 
occurred, and in this case the piecaution of dipping the instiuments 
immediately befoie use, through a misundei standing, was not obseived 

W S Reese 

Orbit, Eyeball and Accessory Sinuses 

Determination or Ocular Tension and Rigidity in Rabbits 
E Schmerl and B Steinberg Am J Ophth 29:1400 (Nov) 
1946 

Schmerl and Steinberg made tonometnc determinations of the impres- 
sibility of the wall of eyes of rabbits ovei a piolonged peiiod The 
tension and the rigidity were then deduced Deteiminations weie made 
at different periods of the day, after instillation of paredrme hydro- 
bromide (para-hydroxy-a-methylphenylethylamine hydrobiomide), atro- 
pine and pilocarpine and after ingestion of isotonic, hypotonic and 
hypertonic solutions of sodium chloride Average values, standard 
deviations and significant differences were determined 

W S Reese 


Progressive Exophthalmos M T Bardram, Acta ophth 22* 1, 
1944 

The literature dealing with malignant exophthalmos is surveyed 
Three additional cases aie reported, m each of which theie was an 
increased output of gonadotropic hoimone in the urine In 1 case the 
basal metabolic rate was elevated, although there were no othei signs of 
thyrotoxicosis The pathogenesis is discussed, the author concluding 
that the disease is caused by a disturbance in hormone correlation arising 
after removal of the thyroid gland q p 
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Pharmacology 

Alkaline Eye Drops and Their Stability C J Blok, Ophtlial- 
mologica 108:217 (Oct -Nov) 1944 

The author discusses the advantages of alkaline solutions of drugs 
to be used in the eye Because of better penetiation, such medicaments 
are active at lowei concentrations of the active ingredients Alkaline 
solutions of pilocarpine hydrochloride are stable foi about six weeks 
and solutions of homatropine hydrobromide for about three weeks 
With solutions of scopolamine hydiobromide the addition of a mannite 
solution allows an economy of the alkaloid, owing to better absorp- 
tion As a piesei vative, the addition of 0 03 pei cent “nipasol” (a para- 
hydioxyben/oate) oi 1 drop of chloroform pei 10 cc is recommended 

F H Adler 


Retina and Optic Nerve 

The Eefects or Atabrine [Quinacrine] on the Human Visual 
System L R Dame, Am J Ophth 29: 1432 (Nov) 1946 

Dame concludes fiom his investigation that although scotomas and 
enlargement of the bhndspots accompanied suddenh attained high 
atabiine levels of quinacrine (atabrine) m the blood they disappeared 
■with the lowei mg of these levels 5 Reese 

Acute Spontaneous and Postoperative Hypotony in Retinal 
Detachment I Porsaa, Acta ophth 20* 379, 1942 

The authoi desciibes the acute hypotony occuiimg in cases of letinal 
detachment , he points out that the condition is the same as that observed 
as a postoperative complication follownng diathermy procedures and 
that a perforating lujuiy of the e)eball may pioduce an exactly similai 
clinical picture He suggests that the hypotony may be due to a con- 
comitant lesion of the choroid, resulting in free passage of fluid from 
the vitreous thiough letuial and choroidal ruptuies to the suprachoroidal 
space This W'ould explain the diminished tension and the increased 
depth of the anterioi chamber, while hemoiihage fiom the choroidal 
lesion would explain the greenish discoloi ation of the ins, the opacities 
in the vitreous and the cloudiness of the aqueous Detachment of the 
cihaiv body might account foi the pain and nutation that sometimes 

O P Perkins 


Treatment or Thrombosis or the Veins or the Retina whth 
Heparin K G Ploman, Acta ophth 21* 190, 1944 

Thirty-eight patients with thrombosis of the central vein and 31 
patients with branch thrombosis were ti eated with hepai in and followed 
up for an adequate peiiod, i e , an average of about two yeais 

The percentage of patients with good final vision was slightly higher 
than that for an untreated group of patients leported by Odquist The 
author warns that treatment is of no use in cases in wdiich increased 
tension has occurred oi in which the papilla is wholly obliterated by 
massive hemorrhages extending far out toward the periphery and con- 
cealing the macular legion q p p 
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Tumors 


Malherbe's Epithelioma Report of a Rare Case P S Borroto, 
Rev Col. med. de Cienfitegos 1: 1 (Nov -Dec ) 1945 

The case is presented of an 11 3 'ear old child, showing a neofoi mation 
of the lower lid, the size of a bean, slightly movable, painless, yellow 
and without any relation to the malai bone or the upper jaw The 
diffeiential diagnosis is analyzed Microscopic examination of a biopsy 
specimen revealed a calcified Malherbe epithelioma This is a rare 
neoplasm of benign piognosis, with a tendency to lecurrence, but it 


M E Alvaro 

B P Santos, Soc de oftal de 


nevei metastasizes 

Primary Syphiloma of the Lids 
Sao Paulo, May 14, 1945 

The condition was diagnosed as piimaiy syphiloma (piotosyphiloma) 
of the hd There weie pronounced edema of the lids and bulbar con- 
junctiva and slight leaction of the preauricular glands The submaxillary 
and cervical glands weie swollen The Wassermann reaction was posi- 
tive The diffeiential diagnosis of spoiotrichosis, tuberculosis and a 
possible neoplasm is made The appearance, characteristic hardening, 
glandular reaction, positive Wassermann leaction and regression of the 
process undei tieatment all point to the diagnosis of primary syphiloma 


of the lids 


M E Alvaro 


Uvea 

Posterior Uveitis in a Case of Sarcoidosis F R Neubert, But 
J Ophth 30:724 (Dec) 1946 

A man aged 24 gave a histoiy of ladical mastoidectomy at the age 
of 2 and of malaria at the age of 7 years Both fundi showed coarse, 
disseminated choioidal scainng, with some fiesh patches of choroidal 
exudate The biomicroscope levealed interstitial scarring and opacities 
in the vitreous At the age of 29 miliary tubeiculosis of the lungs was 
present Abdominal symptoms developed, and operation revealed con- 
strictions of the cecum with a well marked “string sign,” typical of 
regional ileitis The cecum was resected, and microscopic examination 
of a section showed a picture typical of sarcoidosis Zentmayer 

Anatomicoclinical Study of Cer'Pain Forms of Besnier-Boeck- 
ScHAUMANN DISEASE J Ferrie and J Grynfeltt, Ophthal- 
mologica 112: 193 (Oct -Nov ) 1946 

The authors describe a number of cases which belong to the geneial 
class of Mikulicz’ disease and cases of Heerfordt’s syndrome (uveo- 
parotid fever) in which the anatomic and clinical examination sug- 
gested the possibility of grouping these cases together under a common 
heading They believe that all the diseases have a common tuberculous 
basis There is no bactenologic confirmation of this, and the authors 
rely for this opinion on the history, the appearance of the lesions, the 
histologic picture, the reactions to tuberculin and the influence of 
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tubeiculin therapy on the course of the disease They believe that the 
disease complex which they have described is due to an atypical 
tuberculosis p H Adler 

Reexamination or Central Ruptures or the Choroid E Godt- 
TREDSEN, Acta oplitli 20 337, 1942 

Twelve patients with central rupture of the choioid were reexamined 
attei varying intervals, the average period being three years Hole 
formation m the retina occurred once only , ne\ ertheless, the visual acuity 
of moie than one-half the patients became bad because of retinal changes 
secondary to subietinal and letinal hemorrhages, or to Berlin’s edema 
On the other hand, a choroidal lupture right through the fovea does 
not necessarily mean that the prognosis is bad lh\o patients with such 
a lupture lecoveied a visual acuity of 6/6, another, an acuity of 6/12 
If improvement of central vision is to occui, it visually docs so in 
the first few weeks aftei the accident No improvement occurs after 
two months O P Perkins 


Vision 

Illumination Standards M A Tinker, Am J Pub Plealth 36. 
963 (Sept ) 1946 

Tinkei points out that codes of lighting have been issued by the 
Illumination Engineering Society either alone oi jointly with the 
American Institute of Aichitects Pie thinks that a more satisfactory 
approach to hygienic lighting may be achieved by coordinating the 
work of engineers, physiologists and psychologists It is obvious that 
visual work should not be done at ciitical levels of illumination Theie 
should be an adequate margin of safety to piovide for individual vari- 
ation For such V isual tasks as reading good-sized print (10 to 11 point) 
on a good quality paper, 10 to IS foot candles should provide hygienic 
conditions for noimal eyes For the leading of newspimt, 15 to 20 
foot candles should be adequate In situations involving the reading 
of handwriting and other comparable tasks, an intensity of 20 to 30 foot 
candles seems desirable For tasks comparable to discrimination of 
6 point type there should be an intensity of 30 to 40 foot candles Foi 
the most exacting tasks encountered in workday situations 40 to 50 foot 
candles will be found adequate There is no valid experimental work 
now available which indicates a, need for an intensity of illumination 
ov'ei 50 foot candles for adequate visual discrimination These sug- 
gestions hold for school children as well as foi adults Intensity of 
illumination cannot be prescribed without coordinating it with other 
tactors, such as distiibution of light and brightness contrast 

JAMA (W Zentmayer) 

Visual Hallucinations and Their Relationship to Ophthal- 
mology Jean Lhermitte, Ann docul 178* 129 (April) 1945 

The author states that theie are few problems that have aroused as 
much discussion and about which so much has been written as the 
subject of hallucinations He accepts the definition of Ball that a 
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hallucination is “peiception without an object” and distinguishes between 
an illusion and a hallucination 

Hallucinations may be concerned tvith the perception of elementary 
colors, flames oi flies or with moie complex objects, such as persons, 
animals and figures One should note whethei the perceived object is 
moving or fixed, colored oi not, bidimelisional or tridimensional, trans- 
parent 01 opaque , \\ hether it follows the movement of the eyes , whether 
it is deviated by a pi ism, suppiessed by closing the eyes or accompanied 
with a change m the ^ isual field 

The paper contains a general discussion of the visual pathways, with 
special refeience to subjective disturbances bi ought about by lesions 
at the \aiious levels The aulhoi concludes that visual hallucinations 
aie not merely manifestations of a geneiab cerebral disturbance He 
believes that careful evaluation of the nature of the hallucinations enables 
one to localize the lesion faiil}^ piecisely m the visual system, i e , in the 
retina, the ti acts or the cortex p p McDonald 

Therapeutics 

\ 

Pure Penicillin in Ophthalmology Arnold Sorsby and Joseph 
Ungar, Blit M J 2:273 (Nov 16) 1946 

In then investigations. Sorsby and Ungar followed the general 
trend of ocular penicillin therapy of using high concentrations of the 
drug applied topically and massive doses given pai enterally, as first 
suggested by Stiuble and Bellows A pure pieparation with the potency 
of 1,660 units per milligram permitted the authors to increase the 
tolerated dose above that commonly applied in local therapy They 
selected the instillation of ointments containing 25,000 to 100,000 units 
pei gram (about fifty times the usual dose) and subconjunctival injec- 
tions of 25,000 to 50,000 units (about ten times the usual dose) With 
regard to iontophoresis, the authors referred to the study of Hamilton- 
Paterson, who raised basic objections against penicillin ionization It 
seems timely to point out that the theoretic assumption of Hamilton- 
Paterson had been proved in gieat part unsound and that his con- 
clusions were not applicable to corneal lontophoi esis 

The experiments on tolerance of ocular tissues to penicillin con- 
fiimed the opinion that most of the irritation caused by the drug was 
due to the presence of impurities Howevei, this does not fully answei 
the question of penicillin toxicity, as it was shown lecently that the 
various isolated species of pure penicillin are injurious to the eye in 
varying degrees No conclusions can be drawn from the results of 
Sorsby and Ungar achieved with intraocular injections of penicillin, 
3^s the number of observations was too small and histologic examina- 
tion was not made 

The observations in the study on penetration and distribution of 
the drug were generally m agreement with those of other workers if 
the difference in dose is considered With the ointments and solutions 
of the aforementioned strength, satisfactory levels pf the drug were 
obtained in the aqueous, whei eas in the vitreous only moderate amounts 
were present After subconjunctival injection penicillin was absorbed 
into the blood No explanation was given foi the fact that the peni- 
cillin content in the aqueous of the second, untreated, eye reached in 


846 


ARCHIVES OF OPHTHALMOLOGY 


1 instance 4 units pei cubic centnnetei, whereas the blood levels did not 
exceed 2 units per cubic centimeter A solution of epinephrine hydro- 
chloride (1 1,000) added in eqtial parts to the penicillin fluid in the 
subconjunctival injection secured higher and better sustained levels 
in the aqueous It was not investigated whether the low pn of a solution 
of epinephrine chloride (1 1,000) inactivated any part of the penicillin 

Ointments and subconjunctival injections were employed in the 
tieatment of experimental intiaocular infections, mostly produced by a 
stiain of Staphylococcus aureus Infections of the anterior chamber 
benefited greatly from these therapeutic procedures, as they do from 
other local treatment A progressive suppuiative process was observ'ed 
by the authors in 5 control eyes This obscivation is in contrast to 
the unpredictable course of the inflammation after inoculation of the 
anterior chamber with various strains of pathogenic Staph aureus 
desciibed in the Iiteiature Ten eyes with staphylococcic infection of 
the vitreous lesponded surpnsinglj' well to repeated subconjunctival 
injections of strong solutions of penicillin The results cannot be com- 
pared with those from other laboratories for several reasons The sus- 
ceptibility of the infecting organisms for penicillin was not mentioned, 
and no histologic examination w'as lepoited The interval betw^een the 
infection and the first treatment w'as reduced to two hours, a technic 
unlike that used in similar studies, m which there w'as an interv'al of 
eight horns or more betwen inoculation and penicillin therapy The 
early treatment of course favored gieatly therapeutic success 

Massive systemic administration of commercial penicillin did not 
give unusual results Results of intramuscular injections of penicillin 
wnth epmephiine or hexamine or in beeswax corroborated the mainte- 
nance of adequate blood levels over a piolonged period as mentioned in 
previous work on this subject The therapeutic effects of the sys- 
temic therapy were not clear, and can hardly be evaluated without 
histologic reports on the eyes 

In their discussion of the expeiiinental pait, the authors stressed 
the superiority of subconjunctival treatment of infections of the anterior 
segment of the eyeball and of the vitreous Two injections of 20,000 
to 25,000 units daily for three daj's w'eie lecommended It is self 
evident that the results obtained m the expeiiinental animals cannot 
be applied directly to man This view^ appeared justified m considera- 
tion of the unsuccessful results of treatment in 6 of 8 patients with post- 
opeiative infections and in 3 patients wuth infections of the vitreous 
and intraocular foreign bodies The optimism of the authors with regard 
to the effectiveness of the recommended method in treatment of severe 
postopeiative infections of the anterior segment, and especially of the 
vitreous, m human eyes can theiefoie hardl}' be shared Subconjunctival 
injections introduce a factor of considerable uncertainty, since it cannot 
be predicted in the individual case whether enough penicillin wnU per- 
meate the coats of the human globe and diffuse rapidl}’- enough in the 
vitreous to stop the infection in the initial stage 


L VON Sallmann 
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CORNEAL AND CONJUNCTIVAL PIGMENTATION AMONG WORKERS 

IN HYDROQUINONE 

To the Ed'itois — In connection \Mtli Di Banks Andei son’s article, 
entitled “Corneal and Conjunctival Pigmentation Among Woikers 
Engaged m the Manufactuie of Hydroqinnone,” which appears m this 
issue of the Archives, it ma}^ be of interest to note our unsuccessful, 
attempts m the Hoive Laboratoiy to produce pigmentation of the cornea 
and conjunctiva m rabbits and guinea pigs by acute exposure to para- 
beiizoqumone vapor This is the compound presumably responsible for the 
pigmentation in human beings Thiee albino labbits and 6 guinea pigs 
were introduced into mu exposure chamber containing solid qumone 
spread out on a tra3^ but sepai ated from contact with the animals The 
concentiations of parabenzoquinone vapor in the chamber at various 
times w'ere as lo\v as 2 parts, and as high as 13 parts, per million The 
concentrahon in the plants wheie Andei son’s patients worked laiied 
between 0 01 and 3 2 p p m ^ 

The animals were examined aftei exposures of four to five days and 
fifteen days By the twenty-first day all the animals were dead 

On the fourth day, the corneas showed punctate stippling of the 
surface, just visible wnth the low' power of the biomicroscope, and 
punctate “take” wnth the fluoiescein stain This was similar to, but 
somewhat more pionounced than, that seen frequently in apparently 
normal rabbits and guinea pigs There was no discoloration of the 
cornea, conjunctiva or nictitating membrane The white fur of the 
animals, especially of the nose, feet and abdomen, was colored” bi own, 
but the drinking watei was also colored brown and may have colored 
the fur by contact 

By the fifteenth day, 1 of the rabbits and 4 of the guinea pigs w'ere 
dead The eyes of the survivors showed somewhat more pronounced 
stippling and greater staining of the corneas with fluorescein, especially 
in the palpebral zone but still showed no discoloration The surviving 
rabbit and 1 of the surviving guinea pigs which had shown considerable 
corneal stippling w'as killed for histopathologic study The specimens 
showed only mild keratosis of the corneal epithelium 

David G Cogan, M D , and W Morton Grant, M D , Boston 

Howe Laboratory of Ophthalmology, 243 Charles Street 

1 Oglesby, F L , Sterner, J H, and Anderson, B Qumone Vapors and 
Their Harmful Effects II Plant Exposures Associated with Eye Injuries, 

J Indust Hyg & Toxicol 29 74-84, 1947 
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News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Scholarships Granted hy Eye Bank for Sight Restoration — The 
£3^0 Bank for Sight Restoiation announces the bestowal of two scholar- 
ships Dr Thomas Duane will investigate the metabolism of the cornea 
under vaiious conditions of storage at the Howe Laboratory of the 
Haiward Medical School, and Dr David Freeman will work at the 
Yale Universit3 School of Medicine on an experiment in tissue trans- 
plantation 

Department of Roentgen Therapy, Institute of Ophthalmology, 
Presbytenan Hospital — Tlie Institute of Ophthalmology of the Presby- 
terian Hospital, New York, has recently opened a department devoted 
to the treatment of ocular diseases and neoplasms with irradiation The 
present equipment consists of a high voltage machine, of 220 kilovolts, 
for the treatment of deeply seated lesions, a low voltage machine, of 
120 kilovolts, foi moie superficial therapy, and a machine of still lower 
voltage, ranging from 8 to 25 kilovolts, for still more supeificial treat- 
ment 

Back Copies of Transactions of the American Ophthalmological 
Society — Back copies of volumes of the Transactions of the Anioican 
Ophthalmological Society, from the founding of that society through 
1939, are available, with the following exceptions 

Volumes I , IV, part 3 , VIII, part 2 , XVI . XXXIII , XXXIV, 
and XXXV Volumes I through XV, XXI and XXVI are unbound 
and can be procured at 83 each The othei volumes are in standard 
green binding and can be purchased at $5 each Orders or requests for 
information should be addressed to Dr Ma3naid Wheeler, 30 West 
Fifty-Ninth Stieet, New York 19 

UNIVERSITY NEWS 

Postgraduate Course in Ophthalmology, University of Califorma 
Medical School — The faculty of the University of California Medical 
School announces a postgraduate course in ophthalmology foi qualified 
physicians. Sept 6 to 10, 1948, to be given at the University of California 
Medical Center, San Francisco, under the sponsorship of the University 
Extension (Medical Extension), Umveisity of California Complete 
piogiani and details uill be mailed on request to Dr Stacy R Mettier, 
head of postgraduate instruction. Medical Extension, University of Cali- 
. forma Medical Center, San Francisco 22 

SOCIETY NEWS 

Ophthalmological Society of Australia — The eighth annual meet- 
ing of the Ophthalmological Society of Australia will be held at Perth, 
Western Austiaha, on Aug 15 to 21, 1948, in conjunction with the 
meeting of the sixth congiess of the British Medical Association in 
Australia The piesident of the Section on Ophthalmology of the latter 
is Dr J Bruce Hamilton, 174 Macquarie, Hobart, Tasmania, and 
Dr John L Day, St Geoige’s Terrace, Perth, West Austiaha, is the 
honorary secietary 
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Principles of tlie Contact Lens. By H Tieissman, MB, BS, 
FR CS (Eng), DOMS, and E A Plaice Price, 10s 6d 
Pp 88, with 40 illustiations London Henry Kimpton, 1946 

The authors state that “so fai as we aie aware, no publication has 
yet appealed in this countr}^ which deals with the principles and uses 
of these lenses” This book must theiefoie have preceded by a short 
time the excellent work “An Intioduction to the Prescribing and Fitting 
of Contact Lenses,” by Fiank Dickinson and K G Clifford Hall, 
London, Hammond, Flammond & Co , 1946 

This little, book is 5/16 inch thick, of which about half is accounted 
for by the cover The subjects discussed, which include a desciiption 
of contact lenses, compaiison with spectacles, indications for uses and 
tolerance, have all been treated m numerous books, articles and papers 
The leviewer can think of no reason foi publishing this paper as a 
, book, or for its price — more than $2 at the cuiient late of exchange 

G M Bruce 

Klmische und. erbbiologische tJntersucbungen uber die Heredoataxien. 
By Torsten Sjogren Acta psychiatnca et neurologica, supple- 
ment XXVII Pp 200 Copenhagen Ejnar Munksgaard, 1943 

The unique mateiial of 188 cases of heredoataxias from 118 families 
was used for the genetic analysis of this disease group The pain- 
staking mathematical evaluation refeirmg to 3,111 members of the 
affected families is based on the excellent analysis of the clinical con- 
ditions Of the five groups into which the mateiial is divided, group I 
(Friedieich’s spinal ataxia [hereditaiy sclerosis, spinal form]) and 
group III (Marie's cerebellar ataxia [cerebellar hereditary sclerosis] ) 
show the most unifoim symptomatology and course of the disease 
Group IV contains congenital mild fragmentary forms (forme friiste), 
which do not show any particular tendency to progression In group I-A 
and group II less well defined atypical and mixed forms are described 

Prolonged observation ovei seveial decades enabled the author to 
diaw definite conclusions about the course of heredoataxias Progressive 
mental deteiioiation, both m Friedreich’s spinal ataxia and m Mane’s 
cerebellar ataxia, is notewoithy m the terminal state Pronounced 
muscular atrophies were found to be a regular occurrence late in the 
course of both forms The early onset of Fiiedreich’s ataxia, at the 
age of 13 ± 0 7 years, and the late onset of Mane’s ataxia, at the age 
of 34 ri; 1 9 years, confirm previous evaluations The uniformity of 
the chmcal symptoms m various members of the same family was 

remarkable 

The most important data and conclusions are given in the genetic 
analysis After a discussion of the problems involved and the theoretic 
possibilities, It is calculated that Friedreich’s ataxia is probably a 
recessive monohybrid, whereas Mane’s ataxia must be considered a 
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dominant nionohybrid It can be assumed that tbe two diseases are 
different biologic types witb leference to tbeir genetic pattern Tbe 
occurrence of tbe two types in tbe same family was never observed 
Particular attention was paid to tbe distribution of tbe conditions in 
tbe population of Sweden, and tbe beterozygotes were found to be living 
in certain distinct areas of tbe country 

Tbe data of tbis investigation are lucidl}"^ elaborated in tables, and 
tbe genetic calculations are presented in a precise way Tbe material 
will be valuable in further studies of tins important field of clinical 
neurology Ernst Herz 

Researches on Normal and Defective Colour Vision By W D 
Wright, Imperial .College of Science & Technology, London 
Puce, $10 Pp 376, and index St Louis C V Mosby Co, 
1947 

This excellent volume contains some of tbe most important publi- 
cations on color vision of tbe past two decades While it does not 
solve the fundamental problems of coloi vision — indeed, it probably 
poses more problems than it solves — it goes far toward furnishing a 
more advanced view of problems of color vision and a basis for evalu- 
ating theories, old or new, which purport to solve them It is a book 
which anyone seriously investigating problems of color vision must read 

The book consists largely of collected and rewritten papeis reporting 
the work done since 1926 under grants from tbe British Medical 
Research Council The eight parts of the book consist of an intro- 
duction and a description of colorimetric equipment, five important 
sections on luminosity, color mixture, discrimination, adaptation and 
defective color vision, and a terminal discussion of the fundamental 
lesponse curv^es 

While most of the material has previously been published m article 
or monograph form by Wright oi one of his co-workers, there is a 
great advantage in having it brought together, correlated, amended 
and presented in a sequential form Each part of the book is preceded 
by a short statement of the problems and a bibliography for further 
leading 

The redetermination of the mixture curves of the spectrum seemed 
at the time one of the most important lesearches which would lead to 
international standardization of illuminants and color specification, and 
Wright has been given great credit for this work Of his later work, 
the investigations on adaptation, binoculai matching, retinal pigmenta- 
tion and foveal color vision promise great assistance to those whose 
field IS the intricate process of letinal physiology The inclusion of 
Pitt’s work on dichromatism is a valuable and clarifying portion of 
the discussion of defective color vision In particular, the localization 
of the isopunctal areas for protanopic, deuteranopic and tntanopic sub- 
jects on the ICI diagram is of immense assistance to laboratory students 
who are using pigment stimuli m the study of defective color vision, 
as well as of color aptitude 

If one could ask for moie from this book, it would be the inclusion 
of actual data instead of curves For those who wish or need to make 
transformation on the ICI diagram, the availability of the basic (or 
transformed) Wright data would frequently be useful 
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“Researches on Noimal and Defective Coloui Vision” is unhesi- 
tatingly recommended foi leading by all students of color vision 

P''y=‘°‘'>gy LeGrand H Hardy 

Ophthalmic Literature. Sii Stewait Duke-Eldei, Editor Vol I, 
No 1 Pp 104 Issued quaiteily London, England British 
Journal of Ophthalmology, Limited 

A new abstract journal has appealed m English undei the title 
Ophthalmic Liteiatwe and is sponsored by the Biitish Journal of 
Ophthalmology It will woik m association with the abstracting service 
of the Biitish Medical Association foi geneial medical literature, and 
abstracts will be exchanged with Ophthahnologica Iheio Americana 
In addition to the abstracts from ophthalmic journals, it will bring 
articles with ophthalmic beaiing to be found m journals on general 
medicine, suigery and pathology, as well as in the more purely scien- 
tific periodicals on optics, physics, physiology and biochemistry In addi- 
tion, general leview articles on impoitant subjects will appear from time 
to time 

This new journal will appear quarteily, with the year running from 
June to June, the abstracts beginning with articles published fiom 
Jan 1, 1947, and there will be a cumulative annual index 

The editoi is Sir Stewait Duke-Elder, and the editorial board includes 
A G Gross, A J B Goldsmith, A G Leigh, Arthur Lister, A Seymoui 
Phipps and Katherine Tansley 

To the reviewer, the lequisites of an abstract journal consist in the 
pioper selection of articles from ophthalmology and from its neighboi- 
ing departments, and m the availability of the abstracters, who not 
only must be conversant with the subject but must be able to pick out 
the salient features of the article in question This takes time and 
lequires ability and industry 

The contents of the first number show that these conditions have 
all been met The field has been well covered , the task of the abstracter 
IS well done, and the subject of the review article, which in this issue 
IS “Penicillin in Ophthalmology,” is admirably covered 

Congratulations aie offered to the editor and to his board on the 
appearance of their first number, with every good wish for the future 
success of this laborious and courageous undertaking 

Arnold Knapp 

May’s Manual of Diseases of the Eye Edited by Dr Charles A 
Pereia Nineteenth edition Price, $4 Pp 521, with 387 illus- 
trations, some in color Baltimore Williams & Wilkins Company, 
1947 

This new edition has been thoroughly revised and brought up to date 
It IS stated in the preface that the additions consist m penicillin therapy, 
the modern theory of color vision and its anomalies, thyrotropic and 
thyrotoxic exophthalmos, congenital cataract following maternal rubella 
and ocular brucellosis 
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Dr May’s popular textbook is kept up to date by the eneigy of its 
present editoi, Dr Charles A Perera, and should continue its popu- 
larity and serve as a reliable and practical introduction to the practice 
of ophthalmology Though a number of illustrations have been replaced, 
most of the remaining black and white illustrations have outlived their 
distinctness, and the piesswork is pooi Arnold Knapp 


Physiologie oculaire climque By A Magitot Price, 750 francs 
Pp 458, with 235 illustrations Masson & Cie, Pans, 1946 


The author has been inteiested for the last quartei of a century in 
ocular physiology, particularly in the field of oculai tension and in the 
letina and ins He retiied in 1940 from active duty in the Lanboisiere 
Hospital, of Pans, where he had succeeded Victor Morax and Poulard, 
and was able to devote the next four or five years to collecting his 
papers and writing this excellent book There was a distinct need 
for it, since no similar textbook was a\ailablc in French except Nicati’s, 
which IS both out of print and out of date 

This book IS written b} and for the practicing ophthalmologist, and 
physiology is appioached with a constant view to the explanation of 
clinical facts Reveisely, clinical facts are used to support and enlighten 
physiologic theories If the book had been v ntten by a "pure” physi- 
ologist, and not by a practicing ophthalmologist interested m physiology, 
it would probably have been slightly different As it is, it makes excel- 
lent reading and is a most useful textbook foi reference 

The fiist few chapters are devoted to the lids, ocular sensitivity and 
the autonomic nervous system of the e\e Next comes the most 
personal part of the book, for most of the author’s previous publications 
had dealt with the nutiition of the eye, the intraocular fluids and ocular 
tension Anyone familiar vith these previous papers can readily guess 
that little importance is given to filtration and to the pathology of the 
angle in the legulation and anomalies of ocular tension Although 
many may not agree with the author, none can read his views without 
interest, for they are coherent, clearly stated and supported by experi- 
mental work and by a complete knowledge of the literature up to the war 

The following chapters deal with the cornea, the ins, the pupil and 
the lens They are complete and up-to-date Then comes a hundred 
pages on the physiology of the retina, which to the reviewer’s mind 
IS piobably the best part of the book This subject is approached in 
the light of the dual theoiy (cones foi vision m broad daylight, rods 
for vision in i educed illumination) But even if all readers do not 
accept this view, they will find all that is known on the retina and its 
physiology They can easily transpose this to then own plane of 
reference 

The book continues with the physiology of the nerve fibeis and of 
the receptor area in the brain This leads to a study both of the visual 
field and of the neurologic symptoms related to lesions of the occipital 
lobe The last chapters are devoted to ocular muscles and binocular 
vision 


There are over two hundred illustrations, and numerous references 


appear at the end of each chapter 
been left aside 


Physiologic optics has deliberately 
Edward Hartmann, M D 
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Ocular Therapeutics. By William J Hariison Puce, $3 50 Spring- 
field, 111 . Charles C Thomas, Piibhshei, 1947 

Dr Hariison’s small textbook aims to be an accessible reference 
book for ophthalmic prescriptions It serves the double purpose of giving 
help in writing pi escnptions and of giving the indications for their use. 
The drugs selected are those that have stood the test of experience and 
are official in the United States Pharmacopeia, with one exception 
(paredrme hydiobromide), and aie accepted by the Council on Phar- 
macy and Chemistry 

The reader will find useful information on isotonic solutions, buffer 
solutions, the application of moist heat and moist cold, astringents, 
caustics, antiseptics, mydriatics, cycloplegics and miotics The author 
still believes m silver nitrate and in mercury bichloride solution but 
rejects yellow mercuric oxide, boric acid and ichthammol The treat- 
ment of acid burns and alkaline burns is also given Short chapters on 
foreign proteins, old tuberculin, vitamins, sulfonamide drugs and peni- 
cillin conclude the book These, m the reviewer’s opinion, are too 
condensed in view of then impoitance 

Every physician has his favoiite lemedies witli which the desired 
lesults are obtained, so that piactice is often a peisonal matter, at the 
same time, the proper administration of the remedy must not be over- 
looked 111 testing the efficiency of treatment 

With the author’s desiie for condensation, a number of omissions 
have occurred which m the opinion of the reviewer would otherwise 
enlarge the book’s usefulness 

The book is splendidly printed, on excellent paper Its teaching is 
sound, and the young specialist will find a reliable guide for this impor- 
tant part m the treatment of ocular diseases Arnold Knapp 

Bocumenta oplitlialmologica Edited by F P Fischer, Utrecht, Nether- 
lands , A J Schaeffer, Los Angeles, and Arnold Sorsby, London 
Pp 482 Zurich Switzeiland Documenta Press, 1938 

This new journal is to bring monographs ti eating questions and 
problems which have been solved to a certain extent , in other words, it 
presents an up-to-date treatment of the problems m question and should be 
a complement to the libiaiy of the specialist In volume 1, printed 
^ 1938, and which IS m stock, papers on these subjects appeared 
Processes of Adaptation m the Vertebrate Retina m the Light of Recent 
Photochemical and Electrophysiological Research, R Granit,^ Helsmg- 
^rs, Finland, Der Wasserhaushalt des Auges und seiner Teile, F P 
Fischer, Utrecht, Netherlands , La circulation retmienne, P Bailliard, 
Pans , Die Bedeutung der Carotmoide fur die Augen, P Karrer, Zurich, 
Switzerland , Le vitamme nei loro rapporti con I’oftalmologia, A Juhasz- 
Schaffer, Milan, Italy, Symptomatologie du glaucome et le probleme 
pathogemque, A Magitot, Pans, and Le probleme physico-chimique de 
1 opacification du cnstallm, J Nordmann and P Reiss, Strasbourg, 
h ranee 

Volume 2 is m process of production and will be published by Dr W 
Jink, Amsteidam, Netherlands Aenold Knapp 
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A Hand-Book of Ocular Therapeutics By the late Sanford R Gifford, 
M D , revised by Derrick Vail, M D Fourth edition Price, §5 
Pp 336, wtih 66 illustrations Philadelphia Lea & Febigcr, 1947 

The last edition of Gifford’s "Hand-Book of Ocular Therapeutics” 
appeared in 1942 , so a revision is timely This task, and the incorpora- 
tion of new material which was made necessaiy by progiess along certain 
lines, fell to Dr Derrick Vail, who was assisted by Dr F C Cordes in 
the revision of the chapter on “Specific and Non-Specific Protein 
Therapy,” on parts of the chapter on "Physical Therapy” and on all of 
the chapters on "Diseases of the Optic Neives and Central Visual Path- 
ways ” Dr J G Bellows has been helpful in revising and bringing up 
to date the infoimation on the sulfonamide drugs and the antibiotic 
substances It seemed wisest to defer the introduction of the new 
antihistamine agents until fui ther knowledge is gained The chapter on 
“Disorders of the Muscular Appaiatus” has been omitted, with per- 
fectly correct reasoning It is alwa 3 ’^s difficult to decide on the selection 
of topics for a book on therapeutics, as many are better treated in the 
regular textbook or in a special volume 

The rest of the book is unchanged, and, with the characteristic 
style and personality of the lamented author, its excellent qualities are 
maintained 

Dr Vail and his associates are to be congratulated on the appearance 
of the new edition of this book, which will continue to be essential to' 
every practicing ophthalmologist Arnold Knapp 

Bulletins et memoires de la Societe frangaise d’ophtalmologie 1940- 
1946 Pp 411 Pans Masson & Cie, 1946 

The report for this } ear, entitled "Les aspects pathologiques du fond 
de I’oeil dans las affections de la retina (Atlas ophthalmoscopique), was 
piesented before the Socicte fran^atsc d’ophtalmologw by Gabriel Renard 
on May 8, 1939, and, as is customary, was published as a separate 
volume (reviewed in the Archives 38. 129 [July] 1947) This report 
IS the thirteenth in this remarkable senes of monographs on the ophthal- 
moscopic examination of the fundus oculi, which has added so much to 
the renown of the Fiench Ophthalmological Society This volume of 
the transactions of the society brings the discussion on this report, which 
took place on May 21, 1946, at the postponed meeting of the society 
The lemainder of the meeting was occupied with the presentation of 
about sixty papeis concerned with clinical observations on many sub- 
jects and.their discussion Among these papers, attention may be drawn 
to the following “Intravenous Injections of Procaine in Treatment of 
Thrombosis of the Retinal Veins,” by Schiff -Wertheimer and Gaillard, 
“Corneal Grafting,” “Cataiact,” "Glaucoma,” “Clinical Proof of Per- 
meability of the Blood-Ocular Barrier to Fluorescein,” by Amsler, 
“Retinal Adaptation,” by Jayle and Durgaud, and “Postoperative Com- 
plications of Operations for Retinal Detachment,” by Schiff- Wertheimer 
and Frileux 

The society is again in full activity, and it is to be hoped that tliere 
will be no further interruption in its j^early meetings 

Arnold Knapp 
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accommodatlre unit in corrected anietiopns, 
407 


accurate metliod for centering front stop 
(during refraction under cvcloplegla) 
731 


comeal light reflex in diagnosis of retinal 
correspondence, ♦dCS 

correlations betnecn sensor\ and motoi 
disturbances In convergent squint, ’•'289 
corresponding and oblique morements in 
retlnoscopy, 123 

effect of sunlight on dark adaptation 277 
frequency of errors of refraction, 098 
problem of nlglit vision, 282 
protection and maintenance of niglit vision 
for milltarv personnel, 509 
unaided visual acuities correlated nitli 
refractive errors, 277 

use of telescopic amblvoscope m visual 
training for defective vision *494 
Achromatopsia See Color Blindness 
Acid, Amino See Amino Acids 
Acridine Dyes , blue Inloes in atabrine 
(quinacrine) workers S38 
edema of comeal epltlicllum caused by 
atabrine (quinacrine), IIG 
effects of atabrine (qiilnaciine) on liuman 
visual sjstem, 842 

Adaptometer See Accommodation and Re- 


fraction 

Adler, F H Correlations between sensorv 
and motor dlstuibanges in convergent 
squint, *289 

Pathologic stud> of oculai lesions due to 
lewisite ()3-chlorovinvldichIoroaisine) , 
changes with and without BAD (2,3-di- 
mercaptopropanol) therapy, *89 
Physiologic factors in diffeiential diagnosis 
of paralysis of superior rectus and su- 
perior oblique muscles 721 
specific treatment of ocular burns due to 
, (y3-chlorovinvldichloroarsine), *174 

•aebli, R Cyclopean eye and lateral probos- 
cis with normal one-half face , report of 
case *159 

Ap, Old See Old Age 
ir. Use of air injections into Tenon’s cap- 
sule for localization of orbital foreign 
...todies, *660 
binism See also Vitiligo 
Mcohol See Herpes 

T Use of absorbable corneo 
Scleral sutures In cataract surgery , re- 
Ai, tort of 76 cases, *665 
''all, chemical burns of rabbit cornea, 835 
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Allen, '1 Surgical treatment of concomi- 
tant strabismus, 404 
Aloe See Retinitis pigmentosa 
Alopecia, bilateral uveitis with retinal de- 
tachment, poliosis, alopecia and dysa- 
cousia, 394 

syndrome of uveitis, meningoencephalitis, 
alopecia, poliosis and dysacousia, 393 
uveitis associated with alopecia, vitiligo, 
dysacousia and poliosis ( Vogt-Koy anagi 
syndrome) , 2 cases, 282 
dc Almeida Toledo, S Organization of cam- 
paign against trachoma in state of Sao 
Paulo (Brazil), 399 

Alvaro, M E History of ophthalmology In 
Latin America, 408 
Amaurosis See Blindness 
Amblyopia See Blindness 
Amblyoscopc See Instruments 
Ambrose, A Diagnostic muscle chart for 
determination of tropias, phorias, diplopia 
and muscle action, *681 
Massive melanosarcoma of eye, *111 
American Board of Ophthalmology, 261 
history of, 563 

American Optical Company, screening test 
for defective red-green vision, test based 
on 18 pseudoisochromatic plates from 
American Optical Company’s compilation, 
*442 

Ametropia See Accommodation and Refrac 
tion , My opla 

Ammo Acids, ocular changes in rats on diets 
deficient in, corneal dystrophy due to 
valine deficiency, *342 
oculai involvement in rats on diets de- 
ficient in amino acids , tryptophan *331 
solutions used with contact lenses *668 
Amoretti, E Piesent day plastic contact 
lenses, 400 

\nalgesia See Anesthesia 
Vnderson B Comeal and conjunctival pig- 
mentation among workers engaged in 
manufacture of hydroquinone, *812 
Anesthesia local, in ophthalmology, 551 

surgical anatomy of facial nerve with ref- 
erence to technic of orbicularis block 
(palpebral akinesia), 834 
Anesthetics See Anesthesia 
Angioma of orbit 280 
treatment of Lindau’s disease , report of 
case *461 

Angiopathy Sec Retina blood supply 
Angioscotoma See Scotoma 
Angiospasm See Retina 
Aniridia See Ins absence 

Aniseikonia See Accommodation and Re- 
fi action 

Anomalies See Abnormalities and Deformi- 
ties , and under names of organs and 

regions, as Cornea, abnormalities , etc 
Anopsia See Blindness 
Aphakia See Lens, Crystalline 

Aphthae See Stomatitis 
Appaiatus See also Instruments 

accurate method for centering front stop 
(during refraction under cycloplegia), 
731 

device for gioup demonstiation of tests for 
astigmatism 725 

iontophoresis %Mth contact lens t>pe and 

eyecup electrodes, some points of theory 
and technic of ion transfer, *645 
Appointments, 261 262 
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Aqueous Humor, blood-aqueous barrier In 
lijdrophthalmlc rabbits, 270 
cliemlcal transmission of ncrvo stimuli and 
pupillary motllltj, 270 
concentration of penicillin follotvlnc sjs 
temlc administration, 125 
estimation and mechanism of destructive 
effects of ocular hjpertenslon, 401 
permeability of blood-aqueous barrier of 
normal e>o to fluorescein, 530 
students’ model for silt lamp blomicroscopy 
of, ‘lOO 

Arabian ophtbalmolocy, 274 
Arachnoid, Inflammation , surclcal treatment 
of sjplillltle prlmars optic none atrophj 
(syphilitic optochlasmatic arachnoiditis) , 
cllnlcoanatomlc study, *735 
Arachnoiditis See Arachnoid Inflammation 
Arc Flash Conjunctivitis See Ophthalmia, 
electric 

Area Jlarteglanl Seo Vitreous Humor 
Argyll Robertson Fiipll See Fuplls 
Armed Forces Personnel Seo Military Medi- 
cine, ^aval Medicine, etc 
Arruga, H Pathologic and therapeutic as- 
pects of retinal detachment 400 
Arsenic and Arsenic Compounds , arsenical 
eyo bums, 388 

pathologic study of ocular lesions duo to 
lewisite (P- chlorovlny Idlchloroarslno ) 
changes with and without BAL (2,3-dl- 
mcrcaptopropanol) therapy *89 
penetration of locally applied BAB Into 
anterior chamber of rabbit eye, *192 
Arteries See also Blood pressure Periar- 
teritis , Thrombosis , etc 
periarteritis nodosa with InvoUcment of 
choroidal and retinal arteries, 119 
Retinal Seo Retina blood supply 
soft glaucoma and calcification of Internal 
carotid arteries, *154 

Arthritis, rheumatoid Involvement of extra- 
ocular muscles 547 

syndrome known as "Reiter’s disease" 
(triad of polyarthritis, urethritis and 
conjunctivitis), 534 

Ash, J E Effects of atomic bomb on human 
eye, 547 

Asthenia, ocular ncuroclrculntory report of 
case, C97 

Astigmatism, corresponding and oblique 
movements In retinoscopy, 125 
device for group demonstration of tests 
for, 725 

Influence of suture on complications fol- 
loyvlng cataract operation, *315 
Atabrine See Acridine Dyes 
Atkinson, W S Corneal section yyllh long 
bevel and conjunctival flap for cataract 
extraction , preliminary report, 703 
Exact surface localization of ophthalmo- 
scoplcally visible foreign bodies In vitre- 
ous chamber *110 

Local anesthesia In ophthalmology, 551 
Atomic Energy, effects of atomic bomb on 
human eyes 547 

retinal hemorrhage as seen In atomic bomb 
casualty, 390 

Atrophy Seo under names of organs and 
regions, as Nerves optic, etc 
Avitaminosis Seo under Vitamins , and un- 
der names of deficiency diseases 

Bacilli See Bacteria 

Bacq, Z M Adrenergic Innervation of 
smooth musculature of loyver eyelid, 406 
Bacteria Seo also Staphylococci, Viruses, 
etc 

Calmette-Guerin Seo Tuberculosis 
Granulosis See Trachoma 
Influenza See Influenza 
Leprosy See Leprosy 


Bactcila — Continued 

penicillin therapy of experimental Infec- 
tions of lens and vitreous with Clos- 
tridium welchll, *301 

pyocyancus, local use of "sulfamylon" 
(para - [amlnocthyU-btnzene sulfonamide 
hydrochloride), *682 

BAL See Arsenic and Arsenic Compounds, 
Gas, poisoning, etc 
Baldness See Alopecia 
Bantu Seo ^egroes 

Barbital and Barbital Lerlv stives, changes 
In angloscotomas associated with oral 
administration of cvipal (soluble hexo- 
barbltonc), 390 

Barkan Hans, professor emeritus of ophthal- 
mology, Stanford Lnlvcrslty 'School of 
■\ledlclne, 262 

Barrcneehea, S Indications for surgical 
treatment of glaucoma, 102 
Beach S J History of American Board of 
Ophthalmology, 503 

Bedell A J I’rollfcratlon of retinal ves- 
sels associated with diabetes 722 
Behcet’s Disease See Genitals, ulcers 
vttomatltls, aphthous 

Belgcrl I Report of committee for pre- 
vention of blindness of Fan-Amerlcan 
Congress of Ophthalmology, 390 
Bellldo Tagle, R B New operative technic 
of conjunctival grafting in pterygium 
109 

Bcnzllylosyelhyl Dl-Xlcthylethyl Ammonium 
Chloride Seo Pupils 

Bequest to University of Alabama School of 
■Medicine, 114 

Borens C Comparative study of sutures 
employed In operations on cxtraocular 
muscles 719 

Berko, R N Tenotomy of superior oblique 
muscle for hypertropla, preliminary re 
port, *605 

Berman Locator See Foreign Bodies 
Bertotto, E V StereophotographIc measure- 

ment of anterior segment of eye 309 
Beryl , some historical notes on spectacles and 
on boryllus 837 

Bcsnler-Bocck-Schaumann Disease Sec Sar- 
coidosis 

Beta Rays See Eyes diseases 
Blcdl-Laurcncc Syndrome See Laurcnce- 
Moon-Blcdl Syndrome 

Binder, D K Ointment absorbed through 

corneal wound, report of case, *830 
Blomicroscopy , students’ model for slit lamp 
blomicroscopy of aqueous humor *109 
Blake, E M Cultivation of human tumor 
In anterior chamber of guinea pig eye 
722 

Blast Sec Exifloslpns 

Blennorrhea Seo Conjunctivitis, Gonorrhea 
Blepharitis Seo Eyelids 
Blcpharoplasty Seo under Eyelids 

Blcpharoptosls See Eyelids, ptosis 

Blindness Sec also Ophthalmia neonatorum 
Vision , etc 

amblyopia cum polyneuropathla caused by 
starvation, 536 

basic work in establishment of "code for 
Illumination ’’ 397 

causes of unlocular and binocular blind- 
ness in United States Navy and United 
States Marine Corps during World 
War II, 396 

Color See Color Blindness, Color Per- 
ception 

hysterical amblyopia 123 

nutritional amblyopia In American pris- 
oners of war liberated from Japanese, 
120 

prevention of, 397 

psychologic reactions In vvar-blinded 536 
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Blindness — Continued 

relation of avitaminosis A to infantile 
blindness, 410 

report of committee for prevention of 
blindness of Pan-American Congiess of 
Ophthalmology, 39G 

statistical analysis of persons certified 
blind in Scotland, 115 
statistics in prevention of, 397 
use of telescopic ambljoscopc in visual 
training for defective vision, *494 
Blood, fats and lipoids, llpcmia retlnalis, 
report of case, *310 

pressure, high , ophthalmoscopic classifica- 
tions of arterial hjportension, 272 
pressure, high, recent additions to hnovvl- 
edgo of evperimental nephrogenous ar- 
terial hjpertcnslon and ocular lesions, 
405 

pressure, relation of ocular tension, arterial 
tension, venous pressure and rate of cir- 
culation, 111 

relation between maternal vitamin A in- 
tahe, blood level and ocular abnormali- 
ties in offspring of rat, 3SG 
transfusion , plasmotherapv of glaucoma 
403 

Blood-Aqueous Barrier See Aqueous Humor 
Bloomfield S Labllltv test for chronic sim- 
ple glaucoma, *3GS 
Blue Haloes See Vision 
Bockhoven, S Treatment of LIndau’s dls- 
ease, report of case *4G1 
Bodlan, Jl Trachoma , possible carrier 
state, *450 

Body Fluids See Fluids 
Boeck’s Disease See Sarcoidosis 
Bohnhoff, M Gonorrheal iritis , cvperimen- 
tal production in rahblt, *221 
Bones See also under names of bones 
evophthalmos caused by eosinophilic granu- 
loma of, 392, 727 

Book Reviews 

Applied Anatomy of Head and Neck , 
H H Shapiro, 732 

Archives de la Asoclaclon para evltar la 
ceguera en Jlexlco (Archives of Associ- 
ation of Prevention of Blindness in 
Mexico), 288 

Aspects pathologlques du fond de I’oell 
dans les affections do la retlne (atlas 
ophthalmoscopique) , G Benard, 129 
Bostrom C G Tabulae Pseudo-Isochro- 
matlcae B -K Plates for Testing Colour 
Vision, 127 

Bothman, L 194G Tear Booh of Eje, Ear, 
Nose and Throat, 130 

Bulletins et mfimolres do la Socl^te fran- 
ealse d’ophtalmologlo, 1940-194G, 854 
Crowe, S J 194G Year Book of Eye, Ear 
Nose and Throat, 130 

Dickinson, F Introduction to Prescribing 
and Fitting of Contact Lenses, 414 
Diseases of Retina, H Elwyn, 128 
Documenta ophthalmologica , edited by 
P P Fischer, A J Schaeffer and A 
Sorsby, 854 

Duke-Elder, S Ophthalmic Literature, 852 
Elwyn, H Diseases of Retina, 128 
Eye Health Teaching Handbook for 
Nurses, A C Gring and E W Mum 
ford, 129 

Eye Surgery, H B Stallard, 732 
Fischer, F P Documenta ophthalmologica, 
854 

Eundamentals of Clinical Neurology, H H 
Merritt, p A Mettler and T J Put- 
nam, 413 

Gifford, S R Hand-Book of Ocular Thera- 
Peutlcs, 854 

Gring, A C Eye Health Teaching Hand- 
book for Nurses, 129 


Book Rev ievv s -Continued 
Hall, K G C tntioduction to Prescribing 
and Fitting of Contact Lenses, 414 
Hand-Book of Ocular Therapeutics, S R 
Gifford, revised bj D Vail, 854 
Harrison, W J Ocular Therapeutics, 854 
Introduction to Prescribing and Fitting of 
Contact Lenses , F Dickinson and K G 
C Hall, 414 

Kllnische und erbbiologlsche Untersuchun- 
gen uber die Heredoatavlen , T Sjogren, 
850 

Kugelberg, I Tabulae Pseudo-Isochro- 

maticne B -K Plates for Testing Colour 
Vision, 127 

Magltot, A Phj’’slologle oculaire clmique, 
853 

May’s Manual of Diseases of Eye, edited 
bj C A Perera, 852 
Medicine in Changing Order, Report of 
New Yoik Academy of Medicine, 287 
Merritt, H H Fundamentals of Clinical 

Neurology, 413 

Mettler, F A Fundamentals of Clinical 

Neurology, 413 

Mumford, E W Eye Health Teaching 
Handbook for Nurses, 129 
194G Tear Book of Eye, Ear, Nose and 
Throat, L Bothman and S J Crowe, 
130 

Ocular Therapeutics , W J, Harrison, 854 
Ophthalmic Literature , S Duke-Elder, 852 
Perera, C A May’s Manual of Diseases of 
Eye, 852 

Physiologic oculaire Clinique, A Magltot, 

853 

Plaice, E A Principles of Contact Lens, 
850 

Principles of Contact Lens , H Treissman 
and E A Plaice, 850 
Proceedings of All-India Ophthalmological 
Society, 572 

Putnam, T J Fundamentals of Clinical 
Neurology, 413 

Renard, G Aspects pathologiques du fond 
do I’oeil dans les affections de la retlne 
(atlas ophthalmoscopique), 129 
Researches on Normal and Defective Colour 
llslon, M D Wright, 851 
Rochon-Duvigneaud, A Yeux et la vision 
des V erebres, 412 

Salvatori, P L Scientific Method of Fit- 
ting Contact Glasses, 734 
Schaeffer, A J Documenta ophthalmologica, 

854 

Scientific Method of Fitting Contact 
Glasses , P L Salvatori, 734 
Shapiro, H H Applied Anatomy of Head 
and Neck, 732 

Sjogren, T Klinische und erbblologische 
Untersuchungen uber die Heredoataxlen, 
850 

Sorsby, A Documenta ophthalmologica, 854 
Stallard, H B Eye Surgery, 732 
Tabulae Pseudo-Isochromaticae B -K 
Plates for Testing Colour Vision, C G 
Bostrom and I Kugelberg 127 
Transactions of American" Ophthalmojoglcal 
Society 733, 734 

Transactions of Ophthalmological Society 
of Australia (British Medical Associa- 
tion) , vol 4, 572 

Transactions of Ophthalmological Society 
of Australia (British Medical Associa- 
tion) , vol 5, 574 

Treissman, H Principles of Contact Lens, 
830 

Wright, W D Researches on Normal and 
Defective Colour Vision, 851 
Yeux et la vision des verebres , A Rochon- 
Duvigneaud 412 
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Boslrom, C G Official color sense con- 
trol In Sweden *378 
Bowen’s Disease See Cancer, precancer 
Bowman Membrane See under Cornet 
Bojd, W H Spontaneous lu-eatlon of eje- 
ball, *077 

Brain See also Iljpollialamus , AIcnliiKcs 
Nervous Sjstcra, etc 
Diseases Sec Jlental Diseases 
divergence paraljsls associated with tumor 
of, 840 

ophthalmic sjndromcs associated with fron- 
tal tumors, 389 

slgnltlcance of corneal and pharjngeil ic 
fle'^es In neurology and psychiatry C95 
Biuetsch, W L Surgical treatment of 
syphilitic primary optic ncrio atrophy 
(syphilitic optochlasmatlc arachnoiditis) 
cllnlcoanatomlc study, *733 
Buerger’s Disease See thromboangiitis 
obliterans 

Buphthalmos Sec Ilydrophth ilmos 
Burns See also Gas poisoning etc 
arsenical eye burns 188 
chemical of human cornea, 837 
chemical of rabbit cornea 835 
Influence of vehicles and form of penicillin 
and sulfonamides on mitosis and healing 
of corneal bums 389 

mustard gas burns of human eyes In World 
W’ar II, 120 

poisoning , specific treatment of ocular 
burns due to lewisite (P-chloioyln\ldf- 
chloroarslne), *174 

superficial 'burns’ of shin and eyes from 
scattered cathode rays, 274 
Busacca A Alterations In detached retina 

as obseracd by stereoscopic ophthalmo- 
scopy, 410 

Buschhe W H appointment of, 2C3 

Calcification Soo Arteries 
Camera See I’hotographv 

Cancer Sec also Lplthelloma , and under 

names of organs and regions 
prccancer, Bowen’s disease of conjunctiva, 
123 

Candida Albicans Seo Mycosis 
Carbon Dioxide, solutions used avlth contact 
lenses, *CC8 

Carcinoma See Cancer 

Cardiovascular System See Arteries, Heart, 
etc 

Carrier Seo Trachoma 

Cartilage, preserved , use In iilnstlc surgery 
of eye, *182 

Caruncle Seo Lacrimal Organs 
de Carvalho, S Ocular alterations associated 
with leprosy, 409 

Castrovlejo It Indications and contra- 
indications for heratoplasty and Kera- 
tectomy, 728 

Cataract associated svlth intraocular tumors 
729 

cataracta glaucomatosa acuta 838 
central pulverulent (discoid) cataract and 
its hereditary transmission, *57 
complicating glaucoma, *353 
congenital contributions to surgery of, 838 
contusion and massage cataracts, 123 
contusion cataract of anterior lens capsule 
122 

electric, and electrocardiographic changes 
alter shock 839 

extraction, corneal section with long bevel 
and conjunctival flap for , preliminary 
report, 703 ^ 

extraction postoperative complications of, 
*577 e 

glaucoma phacogeneticum, with anatomic 
observations, report of 2 cases 120 
intiacapsular extraction, advantages and 
disadvantages *28 


Cataract — Continued 

Intracapsular extraction, compile itlons of,'" 
*20 

Intracapsular extraction. Instruments for, 
*18 

Intracapsular extraction, modified forceps 
for, *259 

Intracapsular operation, 409 
Intracapsular operation, present state of, *1 
Intracapsular operation steps In *5 
Intray Ureal Injection of penicillin In case 
of Incipient abscess of vitreous, following 
cxtracapsular extraction, 284 
modified Llfgard corneoscleral suture 203 
neyv method of Keratotomy for use In 
operation 122 

ocular Involvement In rits on diets deficient 
In amino acids, tryptophan *331 
operation with security Knot, 411 
posterior sclerotomy and lens extraction In 
acute glaucoma secondary to senile 
cataract, 387 

relationship of rubella In mother to con- 
genital cataract In child 70G 
surgery, use of absorbable corneoscleral 
sutures In , report of 7C cases *003 
Catarrh See Conjunctivitis 
Catgut See Cataract Sutures 
Cathode See Itoentgcn Bays 
Cauda rnulna See Spinal Cord 
Cauterlvatlon Sec under names of aarlous 

organs and diseases, ns lletlna Urea , etc 
Cneernoiib Sinus, Thrombosis Sec Throm- 
bosis 

Cells, division Influence of vehicles and form 
of penicillin and sulfonamides on mitosis 
and healing of corneal burns, 389 
Inclusion See Trachoma 
Cellulose solutions used with contact lenses 
(methyl cellulose), *008 
Cerebrum Seo Brain 

Chnriln C Ocular tuberculosis and tuber- 
culin therapy part of clinical Investig- 
ation (1927-1915) 400 
Chemical Warfare See Cas poisoning 
Chemotherapy See under names of diseases 
and chemotherapeutic agents as Con- 
juncthltls, ryes diseases, renlclllln. 
Sulfonamides, Trachoma, etc 
Chewing See Jlastlcntlon 
Chiasm, Optic Sec Optic Chiasm 
Children Seo also Infants 
treatment of trachoma, 511 
Chlorovlnyldlchloroarslnc See Gas poisoning 
Choanne Seo Noso 
ClioKcd Disk See Neuritis optic 
Cholesteatoma , cranial epidermoid (choles- 
teatoma) yvlth erosion of orbital roof, 552 
Cliolcsterol In anterior ehambor 088 
Chondroma bulbl 393 
Chorioretinitis Seo Retlnochoioldltls 
Choroid, bilateral detachment of choroid of 
unusual duration following corneoscleral 
trephine 394 

contact lenses for correction of myopia 
complicated by lesions of rctln i and 
choroid, *521 

Inflammation See also Rctlnochorolditls 
Inflammation , pulmonary changes In chronic 
and acute Iridocyclitis scleroKeratltls and 
choroiditis 543 

Inflammation, serous central choroiditis 
231 

melanomas of, 542 

periarteritis nodosa yyith Involvement of 
choroidal and retinal arteries, 119 
reexamination of central ruptures of 844 
treatment of subchoroldal hemorrhage by 
posterior sclerotomy *305 
vlsuallzatton of choroidal vessels with del 
Rfo-Hortega’s silver Impregnation 410 
Choroiditis See Choroid Inflammation 
Chronaxia of extraocular muscles 405 
optic nerve and messages it transmits 278 
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Cibi^ol See Eyes, discTses 
Ciliirv Body See Irldocj clltis , ■U\ea 
Processes Sec Uvea 
Eeplon See Uvoa 

Chrk, W B Local use of "sulfamylon” 
(para-[ainlnoethvl]-ben7cnc stilfor amide 

bjdrocliloride) , *G82 

Clinics , actual conditions in onclioccrciasis 
clinic, 410 

Clostridium Sec Bacteria 
Coats’s Disease Sec Retinitis, e\udativc 
Cod Liver Oil, Therapv See Retinitis 
pigmentosa 

Cogan, D G Corneal and conjunctival pig- 
mentation among workers in livdroqulnonc, 
847 

Cold, ocular injury duo to sulfur dioxide, 
experimental study and comparison with 
ocular effects of freezing, *702 
Coloboma Sec Nerves, optic 
Color Blindness, atypical achromatopsia, 209 
Tests See Color Perception 
Color Perception See also Vision, plijsi- 
ology 

official color sense control in Sweden, *378 
screening test for defectiv e red-green vision , 
test based on IS pseudolsochromatlc plates 
from the American Optical Company’s 
compilation, *442 

Communicable Diseases , national studv of 
congenital malformations and maternal 
infection, 532 
Congress See Societies 

Conjunctiva , artificial thickening of conjunc- 
tival flap in flstullzlng operations, 538 
beta radiation In treatment of conjunctlv il 
lesions, 550 

Bowen’s disease of, 123 
Catarrh See Conjunctivitis, vernal 
corneal and conjunctival pigmentation 
among workers engaged in manufactme 
of hydroquinone, *812, 847 
corneal section with long bevel and con- 
junctival flap for cataract extraction, 
preliminary report, 703 
cytology of conjunctival exudates, 834 
modified Snellen suture for prolapsed 
chemosed conjunctiva, *375 
new operative technic of conjunctival 
grafting in pterygium, 409 
pemphigus conjunctivae, 834 
Plasmoma of, 281 

seed grafting of conjunctiva in treatment 
of symblepharon, 834 

some effects of vitamin A deficiency on eye 
of rabbit, 380 

therapeutic sulfadiazine poisoning with 
pemphigoid lesions, conjunctival changes, 
*796 

Conjunctivitis See also Keratoconjunctivitis, 
Ophthalmia 

Arc Plash See Ophthalmia, electric 
gonococcic, penicillin in treatment of, 724 
Granular See Trachoma 
Pannus See Trachoma 
penicillin in treatment of common external 
oye infections (blepharitis and con- 
Junctivltls), 286 
Stevens-Johnson’s disease, 386 
sulfapyridlne-resistant Koch-Weeks (influ- 
enzal) conjunctivitis, 688 
syndrome known as “Reiter’s disease” 
(triad of polyarthritis, urethritis and 
conjunctivitis), 534 
vernal, 689 

vernal, beta radiation in treatment of 
vernal catarrh, 556 

vernal , beta ray radium applicator for 
ocular use , preliminary report, *827 
^ontact Glasses See Glasses 
i-ontardo, R Surgical treatment of strab- 
ismus 404 


Contusions See Cataract, Eyes, injuries, 
etc 

Convergence See Phorlas , Strabismus 
Cornea , beta radium in treatment of corneal 
lesions, 550 

bilateral detachment of choroid of unusual 
duration following corneoscleral trephine, 
394 

blood supply , corneal vascularization in 
chronic disease, 117 
chemical burns of human cornea, 837 
chemical burns of rabbit cornea, 835 
conical , keratoconus in Colombia, 410 
corneal and conjunctival pigmentation 
among workers engaged in manufacture 
of hydroquinone, *812, 847 
corneal light refiex in diagnosis of retinal 
correspondence, *468 

corneal section with long bevel and con- 
junctival flap for cataract extraction , 
preliminary report, 703 
dystrophy. Influence of suture on compli- 
cations following cataract operation, *315 
dystrophy, ocular changes in rats on diets 
deficient in amino acids , corneal dys- 
trophy due to valine deficiency, *342 ' 

edema of comeal epithelium caused by 
atabrine (quinacrine) , 116 
improved scissors for comeal grafting, *832 
indications and contraindications for kerat- 
oplasty and keratectomies, 116, 728 
Inflammation See Keratitis , Keratocon- 
junctivitis 

influence of vehicles and form of penicillin 
and sulfonamides on mitosis and healing 
of corneal bums, 389 
modified Lidgard corneoscleral suture, 263 
ocular injury due to sulfur dioxide, report 
of 4 cases, *755 

ointment absorbed through corneal wound, 
report of case, *830 
Pannus See Trachoma 
penetration of locally applied BAL into 
anterior chamber of rabbit eye, *192 
posterior ring abscess of metastatic origin 
in Behcet’s disease, 689 
Sattler's veil, 117 

solutions used with contact lenses, *668 
some effects of vitamin deficiency on eye 
of rabbit, 386 

Surgery See Cataract, Glaucoma, Ptery- 
gium 

ulcers. Intraocular injections of penicillin, 
546 

ulcers, thrombophlebitis as fourth symptom 
of recurrent iritis with hypopyon, 543 
ulcers, traumatic, survey of treatment, 117 
ulcers treated with streptomycin, 116 
use of absorbable corneoscleral sutures in 
cataract surgery, report of 76 cases *665 
use of contact cornea rings In x-ray local- 
ization of intraocular foreign bodies, 121 
Vascularization See Cornea, blood supply 
Correa Meyer, I Report of committee on 
trachoma of Pan-American Congress of 
Ophthalmology, 397 

Courtis, B Plastic contact lenses, 399 
Report of committee for prevention of 
blindness of Pan-American Congress of 
Ophthalmology, 396 

Statistics in prevention of blindness, 397 
Cowan, A Ocular imagery, 714 
Cramer, P P K Recent additions to knowl- 
edge of experimental nephrogenous 
arterial hypertension and ocular lesions, 
405 

Cranium, epidermoid (cholesteatoma) with 
erosion of orbital roof, 552 
Crisp, W H Device for group demonstration 
of tests for astigmatism, 725 
Crocodile Tears See Lacrimal Organs 
Crystalline Lens See Lens, Crystalline 
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Culler, A M , appointment as chairman of 
department of ophthalmoloprj, Ohio State 
University School of Medicine, 087 
Cyclltls See Irldocjclltls 
Cyclodlaljsls See Glaucoma 
Cyclodiathermy Seo Glaucoma , 

Cyclopia See Monsters, cephalic 
CjclopIeRla Sec Accommodation and Ilc- 
fractlon 

Cjstlcercosls See under Echinococcosis 
Cysts See under names of organs and 
regions as Retina , etc 
Epidermoid See under Cranium 
Hydatid Sec Echinococcosis 
Cytologj See Cells 

DFP See Glaucoma 
Dacrjoadcnitls Seo Lacrimal Organs 
Darnel’s Technic See Orbit 
Dark Adaptation See Accommodation and 
Refraction 

Dartmouth Eve Institute passes 2C1 
Deafness , bilateral uveitis with retinal dc 
tachmcnt poliosis, alopecia and djsa- 
cousla, 391 

sjndrome of uveitis meningoencephalitis 
alopecia, poliosis and djsacousla, T'S 
uveitis associated with alopecia vitiligo 
dysacousla and poliosis (Vogt-Koynnagl) 
syndrome , 2 cases, 282 
Deficiency Diseases See Nutrition, Mtamlns, 
etc 

Deformities Seo Abnormalities and Deform- 
ities, 'Monsters, and under names of 

organs and regions 
Demlcyclopla Sec 'Monsters 
Dentition See Teeth 

do Roetth A Infiticncc of suture on com- 
plications following cataract operation 
«315 

Descemet ‘Membrane Sec Cornea 

Desmarres Operation See Eteraglum 

Desvignes Difficulties In clinical Interpre- 

tation of sjndromes of compression ol 
Intracranial portion of optic nerve 410 
DeToe A G Repair of orbital deformities 
with glass wool, *243 

Diabetes Mellltus , llpemla retlnalls , report 
of case, *310 

proliferation of retinal vessels associated 
with diabetes 722 

Dlathermocoagulatlon See Cataract , Glau- 
coma Retina detachment 
Diathermy See also under names of diseases 
organs and regions ns Glaucoma , Lens, 
Crjstalllne Uvea etc 
e-rtractlon of dislocated lenses by high 
frequenej needle of Jess and LacarrJirc 
535 

Dlav Guerrero, J Cataract operation with 
security knot 411 

Etlologlc factors of glaucoma In Colombia, 
403 

Keratoconus In Colombia, 410 
Dlchloro\ln>]arslne See Gas poisoning 
Diet and Dietetics Seo Nutrition , Vitamins 
Diffusion See Osmosis and Permeabllltj 
Dllsopropyl Fluorophosphatc (DEP) See 
Glaucoma 

Dlmercaptopropnnol Sec Arsenic ana 
Arsenic Compounds 
Diplegia See Paraljsls 
Diplopia, diagnostic muscle chart for deter- 
mination of tropins phorlas, diplopia and 
muscle action *681 

rheumatoid Involvement of extraocular 
muscles 547 

Directory of ophthalmologic societies, 131 
Disease chronic corneal vascularization In 
117 

Disk Optic See Nerves optic 
Disorientation See Mental Diseases 
Doheney Bye foundation ophthalmic labor- 
atory established bj, 384 


Drdl, 'll J Gonorrheal Iritis, experimental 
production In rabbit, *221 
Drews L C Accurate method for centering 
front stop (during rcfiactlon under 
cicloplegla) 731 

Dropst Sec also n>drophthnlmos 
Drugs , autonomic nervous sjsfem and action 
of drugs Important In ophthalmologj, 
*145 

Drusen Sec Nerves, optic 
Duchr, P A Treatment of subchoroldal 
htmorrhage bj posterior sclerotomj *363 
Dust dust-borne Infection In ophthalmic 
operations 700 811 
Djsacousla Sec Deafness 
Djstrophj See under Cornea 

E 3 “^ee under Pupils 
1 nr See Deafness 

Echlnoioeiosls, subconjuncthal cjstlcf rcosis 
538 

Ictoiila Lentls Sec Lens Crjstalllne 
I dema Sec Cornea , Macula Lutca , etc 
1 ducatlon , annual postgraduate course 
Oregon Aendemj of Ophthalmologj and 
Otolnrangologj 084 

mldt Inter seminar In otolarjTigology and 
ophthalmologj, 080 

postgraduate course In ophthnlraologv Lnl- 
\crsllj of California Medical School S4S 
refresher course In ophtlinlmologj and 
otolarjngologj, Unleersltj of Toronto 080 
Research Studj Club of Los Angeles 087 
Twelfth National Asscmblj of United States 
Chapter of International College of 
Surgeons, 113 

twentj -first annual spring graduate eoursc 
Gill 'Ifemorlal Eje, Ear and Throat 
Hospital, 385 

University of Horlda midwinter seminar In 
otolarjngologv and ophthalmology, 080 
Ucclrleltv electric cataract and electro- 
cardiographic changes iftcr shock, 839 
clcctrle ophthalmia 27" 

I Icctrocardlogram Sec Heart 
I leetroeongulatlon Sec under specific head- 
ings ns Glaucoma Lens Crvstallinc, 
L\cn, etc 

1 lectrodes Iontophoresis with contact lens 
Ijpe and evecup electrodes some points 
of theorv and technic of Ion transfer 
*015 

1 icctroretinogr im Sec Retina 
Eicctrosurgerv See under specific headings 
riWMi H N ilure of glaucoma *300 

1 mbolism See Thrombosis 
Emmetropla See Aceommodntlon and Re- 
fraction 

Emotions, psjchologic reactions In soldiers 
to loss of vision of 1 eje, and their 
treatment 544 

Eiiccphalopathv Sec vindcr Brain 
Endoplilebltis See Phlebitis 
Endophthalmitis See Ejes diseases. Oph- 
thalmia 

Lnuclentlon See under Ejes, etc 
Eosinophils exophthalmos caused by eosin- 
ophilic granuloma of bone 392 727 
1- plcanthus See smder Eyelids 
Epidermis Seo Skin 
Epidermoid Seo Cranium 
Epiphora Sec Lacrimal Organs 
Epithelioma, Malherbe’s, report of rare case, 
843 

of lacrimal gland 281 

Epithelium Seo also Cornea , Lens Crystal- 
line 

epithelial downgrowth, postoperative com- 
plication of cataract extraction, *584 
Erythema exudathum multlformo and kerato- 
conjunctivitis sicca 116 
oxudatlvum multiforme , Stevens Johnson’s 
disease, 386 

Fsophorla See Phorlas Strabismus 
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Estable, C Circulntorj mechnnism of iris, 
406 

Nonvlsual functions of letlna, 405 
Etcheverry, M A Recent additions to 
knowledge of expcrinieiital nephrogenous 
arterial hj’pertension and ocular lesions, 
405 

Evlpal Seo under Barbital and Barbital 
Deri\ attves 

Evisceration See Ejes, surgerv 
Evophorla See Strabismus 
Bvophthalmos caused by eosinophilic gran- 
uloma of bone, 392, 727 
decompression of orbit, 124 
progressive, 841 

proptosls , ditlerentlal diagnosis, 276 
pseudotumoral, 410 

unilateral due to meningioma of middle 
fossa, 554 

Evotropia See Strabismus 
Explosions, dangerous, of tiansilluminator, 
♦382 

Exudates and Transudates, cjtologj of con- 
junctival exudates, 834 
Bjecup, iontophoresis with contact lens tjpe 
and cj’ccup electrodes , some points of 
theory and technic of ion transfer, *645 
Eyedrops Seo under Ejes 
Ejellds See also Conjunctiva 
adherent, seed grafting of conjunctiva In 
treatment of sjmblepharon, 834 
adrenergic innervation of smooth muscul- 
ature of lower ejolid, 406 
chronic tearing cured bj lecstabllshment of 
normal tear conduction passages, *775 
Malherbe’s epithelioma , report of rare case, 
843 

methacryllc resin implant for sunken upper 
lid following enucleation, 124 
modlfled Snellen suture for prolapsed 
chemosed conjunctiva, *375 
paraljsis of ocular elevation with and 
without ptosis, 717 

penicillin In treatment of common external 
eje infection (blepliarJtis and conjunc- 
tivitis), 286 

primary syphiloma of, 843 
secondarj oblique facial cleft, 115 
use of preserved cartilage In plastic 
surgery of eye, *182 

Eyes See also Orbit , Vision , and under 
names of special structures and diseases 
Abnormalities See also under names of 
special structures of eye, as Iris, absence, 
etc 

abnormalities, relation between maternal 
vitamin A Intake, blood level and ocular 
abnormalities in offspring of rat, 386 
alkaline eyedrops and their stability, 842 
•Mesthesia See Anesthesia 

Anomalies See under names of special 

structures of eje and diseases 
arsenical burns, 388 

Elood Supply See Retina, blood supply 
Changes in hyaloid membrane as compli- 

cation of Intracapsular extraction of 
cataract, *27 

cholesterol in anterior chamber, *688 
trysts See under names of special struc- 
tures of eye 

deposition of mercury in, 835 
■iJiseases See also Iridocyclitis , Glau- 
coma , Ophthalmia , Trachoma , etc 
oiseases, beta irradiation in ophthalmology, 
*415 

diseases , control of experimental anterior 
•^ufuiber infections with systemic peni- 
clllln therapy, 284 

diseases, dust-borne infection in ophthal- 
mic surgery, 100, 841 

diseases, intraocular injectionji of penicil- 
lin, 546 


Eyes — Continued 

diseases , local anesthesia in ophthalmol- 
ogy, 551 

diseases , local use of penicillin in ophthal- 
mology, 411 

diseases, occupational, 118 
diseases , ocular neuroclrculatoiy asthenia , 
report of case, 697 

diseases , penicillin in ophthalmology , bac- 
terlologic, experimental and clinical evi- 
dence of its value, including personal 
series of 125 clinical cases, 285 
diseases , penicillin therapy in ophthalmol- 
ogy, 545 

diseases, pure penicillin in ophthalmology, 
845 

diseases, use of clbazol [sulfathiazole] in 
ophthalmology, 286 

early ocular manifestations in Laurence- 
Moon-Bledl syndrome, 700 
effect of grenz rays on leprous infiltra- 
tions, response of lesions of anterior 
portions of eyeball, *78 
effects of atomic bomb on human eye, 547 
Enucleation See Eyes, surgery 
Examination See also Accommodation 
and Refraction , Foreign Bodies , Vision, 
tests , etc 

examination , exact measurement of con- 
vergence and divergence with prisms, 
840 

examination, gonloscopy, 400 
examination , gonloscopy after Lagrange’s 
operation, 403 

examination , gonioscopy and goniometry , 
their applications and limitations, 400 
examination in differential diagnosis of 
disoriented patient, 123 
examination , new concepts of glaucoma 
derived from gonioscopy, 400 
eye bank in New Orleans, 684 
Focal Infection and See Infection, focal 
Foreign Bodies In See Foreign Bodies 
Gonoirhea See Gonorrhea 
hemorrhage , postoperative complication of 
cataract extraction, *581 
hemorrhage , influence of suture on com- 
plications following cataract operation, 
*315 

hemorihage, unusual case of Intraocular 
hemorrhage, 698 

Humors See Aqueous Humor, Tension, 
Vitreous Humor 

Injuries See also under Cataract, Foreign 
Bodies 

Injuries , contusion cataract of anterior 
lens capsule, 122 

Injuries, survey of treatment of traumatic 
corneal ulcer, 13 7 

injuries , traumatic myopia and hyper- 
tonia, 695 

Intraocular use of penicillin, 284 
lesions in some systemic virus diseases, 
272 

lewisite lesions of eyes of rabbits, 121 
local treatment of Intrabulbar infections, 
treatment of staphylococcus panophthal- 
mia by intrabulbar Injection of penicillin, 
285 

manifestations of avitaminosis, 836 
manifestations of malnutrition in released 
prisoners of war from Thailand, 271 
massive melanosarcoma of, *111 
medical significance of ocular torticollis, 
386 

Movements See also Njstagmus, Paralj- 
sis , Strabismus , etc 

movements, problem of insertion of oblique 
muscles around macula, 688 
Muscles See also Paralysis , Phorlas , 
Strabismus 

muscles, continuation of screen test, 123 
mustard gas bums of human ejes in V orld 
War 11, 120 
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Herpes , simplified treatment of herpetic hcra- 
tltls with alcohol, COO 

Hess, h Atrophy of optic nerve associated 
with tabes dorsalis and with claucoma 
•190 

Hetcrophorla See Thorlas , Strabismus 
Hcterotropla See Strabismus 
von Heuven, J A Complications In opera- 
tions for retinal detachment 519 
Hevobarbltonc Sec Barbital and Barbital 
Dcrlvath cs 

High rrcqucncj Current See Diathermy 
Hogenson C D Treatment of subchoroldal 
hemorrhage by posterior sclcrotomj, *305 
Hoshlns L C Penicillin thcrapj of ex- 
perimental Infections of lens and vitre- 
ous with Clostridium welchll, *101 
Hospitals , dedication of Thigpen Cater Eye 
Hospital, C8o 

nineteenth centurj provincial oje hospitals 
(with reference to those no longer ex- 
tant) 38S 

Hughes L M Jlasslvc melanosarcoma of 
eje ‘111 

Hughes 1\ V Jr Postoperative complica- 
tions of cataract extraction *577 
Hyaloid Canal Sec under Vitreous Humor 
Membrane See under Ejes 
Hydatid Cjst See I chlnococcosls 
Hj drophthalmos , blood-aqueous hairier In 
hjdrophthalmic rabbits, 270 
report on case of hjdrophthalmla (biiph- 
thalmos), 124 

Hjdroquinonc, corneal and conjunctival pig- 
mentation among workers engaged In 
manufacture of *812, 847 
Hvpertcnslon See Blood pressure, high 
Ocular Sec Tension 
Hypertonia See Tension 
Hjpcrtropla, tenotomj of superior oblique 
muscle for, prcllmlnan report, *005 
Hjphemla See Eyes hemorrhage 
Hjpopyon See Cornea, ulcers 
Hypothalamus , chemical transmission of 
nerve stimuli and puplllarj motility, 270 
Hj potony See Tension 
Hvsterla, historical amblyopia, 123 

iBershcImer, J Blnasal hemianopsia *248 
Illff C E Beta Irradiation In ophthalmol- 
ogy, *415 

Beta ray radium applicator for ocular use , 
preliminary report *827 
Illumination See Lighting 
Inclusion Bodies See Trachoma 
Industrial Diseases , blue haloes In atabrlne 
(qulnacrlne) workers, 838 
corneal and conjunctival pigmentation 
among workers engaged In manufacture 
of hjdroquinone *812 847 
occupational eye diseases 118 
ophthalmic problems and visual standards 
In Industry, 273 

selenium burn of eye report of case, with 
review of literature, *80G 
Infants See also Children 
newborn effect of antepartum vitamin K 
on retinal hemorrhage, 125 
Infection , dental focal Infection, 692 
Infectious Diseases See Communicable Dis- 
eases , Infection , etc 
Inflammation, Corneal See Keratitis 
Ocular See Ophthalmia , and under special 
structures of eyes 

Influenza , sulfapyrldlno-reslstant Koch-Weeks 
(Influenzal) conjunctivitis, 688 
Injuries See under names of organs and 
regions, as Eyes, etc 
Instruments See also Apparatus 

beta ray radium applicator for ocular use, 
preliminary report *827 
corneal light leflcx In diagnosis of retinal 
correspondence, *468 


Instruments — Continued 

dangerous explosion of transllliimlnator, 
*382 

for Intracapsular extraction of cataract 
*18 

Improved scissors for conical grafting, *812 
modified forceps for Intracapsular extrac- 
tion of cataract *259 
use of telescopic amblynscopc In visual 
training tor defective vision *194 
Insulin Sec Diabetes Mcllltus 
Intraocular Tension See Glaucoma , Tension 
Ion Transfer Iontophoresis with contact lens 
type and cyccup electrodes, some points 
of theory and technic of Ion transfer 
*645 

Iontophoresis See Ion Transfer 
Iridectomy ‘Ice Glaucoma 
Irldcnclclsls Sec Glnuconla 
Iridocyclitis ns complication of Intracapsular 
extraction of cataract *21 
chronic prognosis of, 511 
menopausal 542 

postoperative complication of cataract ex- 
traction *582 

pulmonarv changes In chronic and acute 
Iridocyclitis, sclerol eratltls and ihorold- 
Itls, 511 

Iris Sec also Pupils 
absence neurocaplllarv test In experimen- 
tal aniridia, 690 
circulatory mechanism of 406 
glaucomatous Irldoplegln and miosis of 
Argyll Bobertson syndrome, 097 
Inflammation See also Iridocyclitis 
Inflammation , gonorrheal Iritis experi- 
mental production In rabbit *221 
Inflammation role of lens substance In 
experimental gonorrheal Iritis, 118 
Inflammation tlirombophicbitls as fourth 
symptom of recurrent Iritis with hypo- 
pyon 511 

neurofibromatosis Irldls (Recklinghausen’s 
disease) *631 

prolapse Influence of suture on complica- 
tions following cataract operation *315 
prolapse postoperative complication of 
cataract extraction, *378 
Iritis Sec Iris Inflammation 
Ishlhara Test See Color Perception 
Isola M Adrenergic Innervation of smooth 
musculature of lower cvelld 406 
Chronaxia of extraocular muscles 405 

Jackson, F P Correlations between sensory 
and motor disturbances In convergent 
squint *289 

Tensen s Disease See Rctlnochoroldltls 
Johnson M F Surgical exposure of Inferior 
oblique muscle 548 

Tolmson-Stcvens Disease Sec Frytlama exu- 
datlvum mulllformc 
Journals ‘tee Periodicals 

Kadcsky D Modified forceps for Intracap- 
sular extraction of cataract *239 
Katzin II M Improved scissors for corneal 
grafting *812 

Keratectomy Sec vmder Cornea 
Keratitis See also Keratoconjunctivitis 
filamentous 405 

pulmonarv changes in chronic and acute 
Iridocyclitis sclerokcratltls and clyirold- 
Itls 343 

simplified treatment of herpetic keratitis 
with alcohol 090 
Trachomatous See Traclioma 
Keratoconjunctivitis sicca 116 
Kcratoconus See Coinea conical 

Keratoplasty See under Cornea 

Kcratotomy See Cataract 
Kidneys recent additions to knowledge of 
experimental ncphiogenous arterial hyper- 
tension and ocular lesions 405 
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Ivi^I)^, D B , completes Icctuio tom in South 
America, 687 

I’arnlysis of ocular elevation with and with- 
out ptosis, 717 

Kirshner, H Unilateral exophthalmos due 
to meningioma of middle fossa, 554 
Knapp, A Present state of Intracapsular 
cataract operation, *1 

Koch, P L P Intraocular manifestations of 
acute disseminated lupus eothematosus, 
report of case, 720 

Lipemia rctinalls report of case, *310 
Kolmer’s Rods Sec Retina 
Koyanagl-Vogt Syndrome Sec under U^ea, 
Inflammation 

Krlmsky, E Corneal light reflex in diagnosis 
of retinal correspondence, *408 
Kronfcld P Xew concepts of glaucoma 
derhed from gonioscopa, 100 
Kugelberg, I Ofllclal color sense contiol In 
Sweden, *378 

Kussmaul’s Disease Sec Periartciitls nodosa 


Lability Test Sec Glaucoma 
Laboratories, ophthalmic, established by 
Estelle Doheny Eye Foundation, 384 
Lachraan, R Trachoma, triple apiillcallon 
of sulfanilamide 398 
Lacrimal Canal See Lacrimal Organs 
Lacrimal Organs , chronic tearing cured In 
reestablishment of norm il tear conduction 
passages, *775 

epithelioma of lacrimal gland 281 
mycotic obstruction of nasolacrimal duct 
(Candida albicans), *30 
syndrome of paroxysmal lacrlmatlon when 
eating associated with paralysis of lateral 
rectus muscle (gusto-lacrimal reflex of 
. crocodile tears”), 5G4 
Lacrlmatlon Sec Tears 
Lagrange Operation See Glaucoma 
Laye Weskarap, R Darnel’s technic for coi- 
rectlon of generally contracted oiblt.il 
socket, 409 

"\™*oa Scloiae See Sclera 
vTtrea See Choroid 

Laurence-Moon-Biedl Syndrome early oculai 
manifestations In, 119, 700 
na\al, J Modified Snellen, suture for pro- 
, mpsed chemosed conjunctUa, *375 
uectures, D B Kirby completes lecture tour 
In South America, 687 
°P“i“iilmology In lectures of century ago. 

Contact See Glasses 

®ns. Crystalline , contusion and massage 
cataracts, 123 

ectopia lentls congenita 838 
extraction of dislocated lenses by high fre- 
,, 9’f®iicy needle of Jess and Lacarrbre, 535 
I'cflexes associated with spherophakla. 


microphakla associated with secondary glau- 
coma, 410 

See Catai act 

1 enicillln therapy of experimental infections 
ot lens and vitreous with Clostridium 
welchll, *301 

tole of lens substance in experimental 
gonorrheal iritis, 118 

Pontaneous rupture of lens capsule in 
anterior lenticonus, 122 
iBm ® ring, 389, 711 
Lennnm^'^T Lens, Crystalline 

Pchl, I H Pathologic study of oculai 
lesions due to lewisite (/3-chloro\ inyldi- 
ciuoioarslne) , changes with and without 
*M^ (2,3-dlmercaptopropanol) therapy 

cf locally ' applied BAL intc 
. chamber of rabbit eye, *192 
* cf ocular burns due tc 

^ewmite (0-chlorovinyldlchloroarsine) , 


Leprosy effect of gienz rays on leprous infil- 
trations, response of lesions of anterior 
portions of eyeball, *78 
ocular alterations associated with, 409 
I.aiiatln, P Treatment of Llndau’s disease, 
report of case *461 

Lewis, P M Penicillin in treatment of 
gonococcic conyunctivltis, 724 
Lewisite Sec Gas, poisoning 
Libraries, lequest for ophthalmic literature 
and texts for libiary m Batavia, 385 
Lkgard modified corneoscleral suture, 263 
Light , effect of sunlight on dark adaptation 
277 

reflexes associated with spherophakia, 122 
Lighting, basic work in establishment of 
“code for illumination,” 397 
field of \islon In chronic glaucoma, com- 
parison of fields with full and i educed 
illumination, *13 
illumination standaids 844 
Lijo Pavia, J See Pavfa, J L 
Lillie W I , succeeded by G G Gibson, 261 
Limbus Conjunctieae See undei Conjunctiva 
Corneae See Coinea 

Llndau’s Disease See under Angioma , Retina 
Lipemia See Blood, fats and lipoids 
Lipoids in Blood See Blood, fats and lipoids 
LIsraan, T B Rheumatoid ImoUement of 
cxtiaociilar muscles, 547 
Literature bee also Periodicals 
Arabian ophthalmology, 274 
iciiuest foi ophthalmic literature and texts 
tor llbiaiy in Batavia, 385 
Llttwln, C Use of 1 contact lens in coriec- 
tion of high unilateral myopia, *259 
Lupus erythematosus, acute disseminated, in- 
traocular manifestations of, report of 
cose, 120, 729 

Lutnian, P C Syndrome of parox-ysraal lac- 
ilmation when eating associated with 
paralysis of lateral rectus muscle (gusto- 
lacrimal reflex of "crocodile tears”), 564 
Lyle, D 3 Early ocular manifestations in 
Laurence-Moon-Bledl syndrome, 700 


dcGuire, W P Intraocular manifestations 
of acute disseminated lupus erythema- 
tosus, report of case, 729 
IcLean, J M Soft glaucoma and calcifi- 
cation of internal carotid arteries, *154 
ilacMillan, J A History of ophthalmology 
in Canada, 363 
lacula Lutca See also Vision 
early ocular manifestations in Laurence- 
Moon-Biedl syndrome, 119, 700 

edema, 390 , , 

macular hole with extensive peripheral de- 
tachment of retina, *596 
macular lesions of undetermined origin, re- 
port of 5 cases, 698 , 

problem of insertion of oblique muscles 
around macula, 688 
Hagnet See Foreign Bodies 
Haler-Kussmaul Disease See Periarteritis 

nodosa , , . j t,„ 

Halformations See Abnoimalities and De 
formities , and under names of organs 
and regions _ „ 

llalherbe’s Tumor See Epithelioma 
Halingerlng, unaided visual acuities cor- 
related with refractive errors, 277 
Malnutrition See Nutrition 
iTnrlnw S B Field of vision in chronic 
glaucoma, comparison of fields with full 
and with reduced illumination, *43 
Martins Rocha, J Microphakia associated 
with secondary glaucoma, 410 
Masson S Basic work in establishment 
of "code for Illumination, 397 
Mastication, syndrome of paroysmal lacrl- 
mation when eating associated with pa- 
ralysis of lateral rectus muscle (gusto- 
lacrimal reflex of "crocodile tears’), oSi 
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Maumcnce, A E , succeeds Dr Hans Harkan 
^\lio becomes professor emeritus of oph- 
thalmology, Stanford Unltcrslty School 
of Medicine, 262 
Measles, German See Rubella 
Medical Societies See Societies 
Medicine See OphthalmoloBj etc 
Military See Mllltarj Medicine 
Naval See Nasal Jledlclnc 
Meeker L H Cjclopcan ejo and lateral 
proboscis with normal one-half face , re- 
port of case *169 
Meibomian Gland Seo Ejellds 
Melanoma of choroid 512 
Melanosarcoma, masslsc, of eje, *111 
McnlnECS Seo also Arachnoid 

sjndrome of mcnlnKcal flbroblasloma arls- 
Inc from lesser wine of sphenoid bone 
analjsls from ophthalmoloElc standpoint, 
566 

Meningioma , unilateral exophthalmos due to 
menlnRloma of middle fossa, 631 
Meningoencephalitis sjndrome of \neltls 
meningoencephalitis alopecia poliosis 
and djsacousla, 393 

Menopause, menopausal Irldocjclltls 512 
Mental Diseases, eje examination In dllTer- 
entlal diagnosis of disoriented patient 
123 

personality patterns of white adults with 
primary glaucoma, 534 
Mercury deposition In eje, 833 
Methacrjlatcs Implant for sunken upper lid 
following enucleation 124 
Methyl Cellulose See Cellulose 
Microfilaria See Onchocerciasis 
Mlcrophakla See Lens Crjstalllne 
Middleton J M Selenium bum of eye 
report of case, with review of literature 
•806 

Military kledicinc Seo also Gas poisoning. 
Naval Medicine , etc 

management of Intraocular foreign bodies 
In military practice 388 
protection and maintenance of night vision 
for mllltarj personnel 669 
psjchologlc reactions In soldiers to loss of 
vision of 1 eje and their treatment, 541 
retinal detachment due to war trauma 391 
review of contributions of Morld Mar 11 to 
ophthalmologj 695 

trachoma , possible carrier state *450 
Vosslus ring, 389 711 

Miller C P Gonorrheal Iritis experi- 

mental production In rabbit *221 
Miller G L Spontaneous luxation of ejo- 
ball, *677 
Miosis See Pupils 
MIotIcs See Pupils 

Mltersteln B Effect of grenz rajs on lep- 
rous Inflltratlons , response of lesions of 
anterior portions of cveball, *78 
Mitosis See Cells division 

Moldlte See Plastics 

Monsters cephalic cjclopean eje and lateral 

proboscis with normal one halt face re- 
port of case, *159 

Moon-Eaurence-Bledl Sjndrome Sec Eaur- 
ence-Moon-Bledl Syndrome 
Morgenstern D J Chronic tearing cured by 
reestablishment of normal tear conduction 
passages, *775 

Movements See Ej es movements , Muscles 
Mullen, C B Modified Llfigard corneo- 
scleral suture, 263 

Muscles , adrenergic Innervation of smooth 
musculature of lower eyelid 406 
diagnostic muscle chart for determination 
of troplas phorlas diplopia and muscle 
action *681 

extraocular chronaxia of, 405 
extraocular comparative studj of sutures 
employed in operations on 719 


Muscles — Continued 

extraocular, rheumatoid Involvement of, 547 
marginal myotomj , analjsls of 22 cases, 723 
Paraljsls See Paraljsls 
problem of Insertion of oblique muscles 
around macula, C8S 

surgical exposure of Inferior oblique 
muscle, 548 

tenotomj of superior oblique muscle for 
hjpcrtropla, preliminary report *005 
Mustard Gas See Gas, poisoning 
Mjcosls, mjcotlc obstruction of nasolacrimal 
duct (Candida albicans) *39 
Mjdrlasls See under Pupils 
Mjopla, contact lenses for correction of 
mjopla complicated by lesions of retina 
and choroid *621 

duo to sulfonamide drug report of case 
with explanation of Its pathogenesis, 510 
traumatic, and hypertonia, 096 
use of 1 contact lens In correction of high 
unilateral mjopla *259 
Mjotomj See Muscles 

Narcosis See Anesthesia 

Narcs Sec Nose 

Nasolacrimal Duct See Lacrimal Organs 
Natale, A 1 stlmatlon and mechanism of 
destructive effects of ocular hjpertenslon 
401 

Naval Medicine Sec also Xlllltarv Xfedlclne 
etc 

causes of unlocular and binocular blindness 
In United States Navj and United States 
Marine Corps during Morld Mar 11, 390 
Nearsightedness Sec Mjopla 
Ncgocoll See Plastics 

Negroes Incidence of trachoma In Southern 
Highlands Province of Tanganjlka 209 
sulfapjrldlnc-rcslstant Koch-Mecks (Influ- 
enzal) conjunctivitis, 088 
Neoplasms Sec Cancer 
Nerves Sec also Nervous System, Neuritis 
Paraljsls, etc 
Blocl Ing Sec Anesthesia 
chemical transmission of nerve stimuli and 
pupillary motllltj, 270 
nerve-fiber bundle defect 690 
optic, and messages It transmits, 278 
optic, atrophy associated with tabes dor- 
salis and with glaucoma *199 
optic, bilateral partial coloboma of, S33 
optic, dllRcultles In clinical Interpretation 
of syndromes of compression of Intra- 
cranial portion of optic nerve, 410 
optic , oarlj ocular manifestations In Laur- 
cncc-Xloon-Bledl syndrome, 119 
optic, glioma of, 392 

optic Importance of examination of nerve 
sheath In cases of tumor 280 
optic neuroma after enucleation, 281 
optic , pcrloptic atrophic ring and Its rela- 
tionships, 540 

optic , soft glaucoma and calcification of 
Internal carotid arteries *151 
optic, surgical treatment of sjphllltic 
primary optic nerve atrophy (syphilitic 
optochlasmatic arachnoiditis) , clliilco- 
anatomlc study, *735 

optic, unplgmented primary tumor of optic 
disk, 393 

Paraljsls See under Paraljsls 
surgical anatomy of facial nerve with 
reference to technic of orbicularis block 
(palpebral akinesia) 834 
Nervous System See also Brain, Nerves, 
Reflex Spinal Cord , etc 
autonomic, and action of drugs Important 
In ophthalmology, *145 
treatment of Lindau’s disease report of 
case, *401 

Neuritis multiple , amblyopia cum polyneuro- 
pathla caused by starvation, 536 
optic, glaucoma and choked disk, 273 
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N’euroflbrorantosls iiidls (UccUllnBliaiiscn’s 
disease), *054 

with defect In wall of orbit , report of 5 
cases, 840 

Neuroma of optic nerve after cmicloatlon, 
281 

Neuroses and Psjcboncuroses ''oe IIjs- 
terla , Mental Diseases , etc 

New York as ophtbalmologlcal center, 564 

Newborn Infants See Infants, newborn 

Nleht Vision See Accommodation and 
Refraction 

Nose, chronic tearlnc cured b^ reestablish- 
ment of normal tear conduction passipes, 
*775 

Cyclopean eje and lateral proboscis with 
normal one-half face, report of case 
*159 

Nutrition See also Vitamins 
ocular manifestations of malnutrition In 
released prisoners of war from Thailand, 
271 

Njstagmus appraisal and classincatlon, SJO 


Obesity. Sec Laurcnce-NIoon-Blcdl SMulromc 
Obituaries 

Ellett, Edward Coleman, 261 

Obrlg, T E Solutions used with contact 
lenses, *668 

Occipital Lobes See Brain 
Occupational Diseases See Industrial Diseases 
OConnor Cinch Operation Sec Strabismus 
Ointment absorbed throuRh corneal wound , 
report of case, *810 

01(1 Age, retinal hcraorrhaKCs associated with 
senile puipura and cliucoma without 
hypertension, 691 

^''™°'iorcl!isls , actual conditions in (Unit 
410 

m Guatemala, 125, 409 

Ophthalmia See also Conjuncthitis , Eyes, 
diseases, Keratoconjuncthltls 

t Trachoma 

electric, 275 

See Gonoirhea 

OnSfi j under ConjunctUItls 

nPPjiJ'ijraoloElc societies, directory of, 131 
pninalmoloRy, American past and futuie 
progress in, 502 
Arabian, 274 

autonomic nervous system and action of 
drugs important in, *145 
h story in Canada, 503 

America, 408 

wj^'^^dres of century ago, 388 
riinoi oplithalmological center, 504 

iwwi century piovintlal eye hospitals 
OT* reference to those no longer 

extant), 388 

contributions of World War 11 

10, b95 

under Edueatlon 
Onm “ See Paralysis 
OntiP See under Retina 

^drgical treatment of syphilitic 
uerve atrophy (syphilitic 
arachnoiditis) , clinlco- 
Ontip study. *735 

^ Papilla 

optic 

Optics^'if'^\ Nerves, optic 

Orbit ‘"’dgery, 714 

crani=^^ of, 280 

(cholesteatoma) witl 
roof. 552 

contnol^^*'*'l correction of generallj 

decln® socket, 409 

neurX ^24 

j.^ef 

of defoimlties with glass wool, *241 


See Nenes, optic 


Orbit — Continued 

use of ail injections into Tenon’s capsule 
for localization of orbital foreign bodies, 
*060 

use of presen ed cartilage in plastic surgery 
of eye, *182 

Orthoptics Sec Strabismus 
Osmosis and Permeability , solutions used 
with contact lenses, *008 
Owens, W C Postoperative complications ot 
cataract extraction, *577 
Oxygen, solutions used with contact lenses, 
*068 


Pacheco Luna, E Onchocerciasis in Gua- 
temala, 409 

Trachoma in Guatemala, 398 
Palsy See Paralysis 
Pnnnus See Trachoma 
Panophthalmia See under Eyes 
Papilledema See Neuritis, optic 
Paialysls, divergence, associated with tumor 
of brain, 840 

of ocular ple\ation with and without ptosis, 

I li 


physiologic factors in differential diagnosis 
of paralysis of superior rectus and 
superior oblique muscles, 721 
rheumatoid involvement of extraocular 
muscles, 547 

syndrome of paroxysmal lacrimation when 
eating associated with paralysis of lateral 
rectus muscle (gusto-Iacrimal reflex of 
"crocodile tears"), 504 

Parasites See under names of parasites and 
parasitic diseases 
Paratrachoma See Conjunctivitis 
Parediine, significance of action of paredrine 
on ocular tension of rabbits, 539 
Pascal, J I Accommodatue unit in corrected 
ametropias, 407 

Radical innovation in contact lenses, *381 
Pavia, T L Induced double retinal pulse as 
obseivcd in moving pictures, sign of 
preglaucoma (?), 403 
Ortliolusor, amblyoscope and prisms indis- 
pensable in tieatmcnt of strabismus 404 
Trachoma , triple application of siiifan- 
llamlde, 398 

Payne, I Persistence and hypeiplasia of 
pilmary vltieous, 711 

Pcckham, R H Protection and maintenance 
of night \ision for mihtaiy personnel, 569 
Pempiilgus conjunctivae, 834 

therapeutic sulfadiazine poisoning with 
pemphigoid lesions, conjunctnal changes, 


*790 , „ , 

Penicillin, influence of vehicles and form of 
penicillin and sulfonamides on mitosis 
and healing of corneal burns, 389 
Intraocular injections of, 540 
intraocular use of, 284 , , 

intravitreal injection in case of incipient 
abscess of vitreous, following extracap- 
sular cataract extraction, 284 
Therapy See Conjunctivitis, Eyes, diseases 
Lens. Crystalline , Thrombosis , Tra 
choma , Uvea , etc 
Perception See Color Perception 
Peiez, M A Intracapsular cataract oper- 
ations, 409 , , 

Periarteritis nodosa with involvement ot 
choroidal and retinal arteries, 119 
Perimetry See Vision . 

Periodicals , back copies of transactions of 
Ameiican Oplithalmological Society, 848 
Rlvista di Oftalmologia founded 684 
Periphlebitis, relation of periphlebitis retinae 
and recunent juvenile vitreous hemor 
flmgef t” thromboangiitis obliterans 
(Buerger’s disease), 280 
Permeability See Osmosis and teraeability 
Personality patterns of white adults wi 
primary gl lucoma, 534 
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Pejrct, J Gonloscopj iftti LagranBOS 
operation, 403 

Phlebitis See also Periphlebitis , Thrombo- 
angiitis obliterans , Thrombophlebitis 
inflammatory jugular phlcbostenosls as 
cause of glaueoma oxogenlcum, 837 
Phorlas , diagnostic muscle cliart for deter- 
mination of troplas phorlas, diplopia and 
muscle action, ‘CSl 

Iittcrophorla , diagnosis and treatment 097 
Photographj stereophotographlc measurement 
of anterior segment of eje, 399 
Pliotoplithalmia bee Ophthalmia Ucctrlc 
Pliotosensltl/ation See under Light 
Pigmentation, corneal and conjunctival pig- 
mentation among workers engaged In 
manufacture of hjdrofiulnone, ‘812, 847 
Plasma See Blood 
Plasmoma of conjunctlaa, 281 
Plastic Surgery of eye use of preserved 
cartilage in *182 
Plastics bee also Mcthacnlatcs 
plastic contact lenses, 399 
plastic eye Implant 721 
present day plastic contact lenses (ncgocoll 
and moldltc) 100 091 

Poisons and Poisoning See under names 

of substances ns Gas , etc 
Polloenceplialltls See Encephalitis 
Poliosis See under Hair 
Polyarteritis Lodosn See Periarteritis 

nodosa 

Polyarthritis See Artlirltls 
Polyneuritis See Neuritis multiple 
Posada A Cataract opcrition with security 
knot 411 

Etlologlc factors of glaucoma In Colombia, 
403 

Extraction of foreign bodies wltli aid of 
slit lamp, 109 

Post, 51 n , Jr Dust-borne Infection in 
ophthalmic operations, 700 
Postgraduate Fducatlon Sec Education 
Potts, C It Relationship of rubella in 
mother to congenital cataract in child, 
70G 

Pregnancy national study of congcnltnl 
malfonnatlons and maternal infection, 
532 

relation between maternal altamin A Intake 
blood lea el and ocular abnormalities in 
offspring of rat, 380 

relationship of rubella In mother to con- 
genital cataract In child 700 
rubella and congenital abnormalities, 039 
Pressure See Blood, pressure Tension 
Priestley, B S Transplantation of vitreous, 
*487 

Prisms See Eyes, examination 
Prisons and Prisoners , amblyopia cum poly 
neuropathia caused by starvation, 536 
macular lesions of undetermined origin, 
report of 5 cases 098 
nutritional amblyopia in American prisoners 
of war liberated from Japanese, 120 
ocular manifestations of malnutrition in 
released prisoners of war from Thailand 
271 

Proboscis See under Nose 
Prolapse See Vitreous Humor 
Proptosis See Exophthalmos 
Prosthesis See under Eyes , Orbit 
Prowazek Bodies See Trachoma 
Pseudolsochromatlc Test See Color Per- 
ception 

Psychology See also Personality, etc 
psychologic reactions in war-blinded 530 
Pterygium Its nature and new line of treat- 
ment, 209 

new operative technic of conjunctival 
grafting In 409 
Ptosis See undei Eyelids 


Puig bolancs, M Actual conditions in 
oncliocerclaals clinic, 410 
Kclation of ocular tension, arterial tension, 
acnous pressure and rate of circulation 
111 

Pupils, chemical transmission of neryc stimuli 
and pupillary motility, 270 
clinical trial of synthetic mydriatic (dl- 
mctliylaminoethyl henry late etiiochlorido 
[btn/llylovyetliyl dl-metli\lelli\l ammo- 
nium chloride]) (L3), 270 

legla and miosis of 
lyndromc, 097 

new synthetic mydriatic, 277 
Purpura, retinal hcmorrlinges associated witli 
senile purpura and glaucoma without 
iiyperttnslon, 091 

Qulnacrlnc Sec Acridine Dyes 

Radiations See Radium , Roentgen Kays etc 
Radloactlylty bee Atomic Energy, Radium, 
etc 

Radium beta ray radium applicator for 
ocular use , preliminary report *827 
Therapy See Cornea 

Radon Therapy See under names of aarlous 
diseases as Glioma, etc 
Rados A Central pulycrulent (discoid) 
cataract and its hereditary transmission, 
*57 

Macular hole with estensive peilpheral 
detachment of retina, *590 
Rand G Recent adyanccs in physiology of 
xlslon, *529 

Screening test for defeetBo red green 
vision, test based on 18 pseudolsochro- 
matic plates from American Optical 
Company s compilation *412 
Ray, B S Soft glaucoma and calcllltatlon 
of internal carotid arteries *154 
Rays Sec Roentgen Rays 
Reel llnghauscn's Disease Sec Ncuroflbro- 
matosls 

Recruits Cpc Military Medicine Naval 
Medicine, itc 

Reese A B Persistence and hyperplasia of 
primary yltrcous 711 

Reflex corneal light reflex in diagnosis of 
retinal Correspondence, *108 
light reflexes associated with sphcrophakla, 
1*>2 

slgnlflcanic of coinenl and pharyngeal 
reflexes in neurology and psychiatry, 095 
syndrome of paroxysmal lacrlmation when 
eating associated with paralysis of lateral 
rectus muscle (gusto-lacrimal reflex of 
'‘crocodile tears’), 504 
Refraction See Accommodation and Re- 
fraction 

Refrigeration See Cold 

Reiter s Disease See Arthritis Conjunc- 
tlyltls. Urethra inflammation 
Renard A G Venous thrombosis and recur- 
rent yltrcous hemorrhages 407 
Retina See also Macula Lutea 
Blood Supply Sec also Thrombosis etc 
blood supply diagnostic and clinical value 
of some forms of retinal angiospasm, 126 
blood supply , periarteritis nodosa with 
involyement of choroidal and retinal 
arteries, 119 

blood supply , pioliferatlon of retinal 
ycsscls associated yvith diabetes 722 
contact lenses for correction of myopia 
complicated by lesions of retina and 
choroid *521 

corneal light reflex In diagnosis of retinal 
correspondence *468 

eoricsponding and oblique movements in 
letinostopy 125 
cysts 279 
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Ketina — Continued 

detached, alterations as obsened by stereo- 
scopic ophthalmoscopy, 410 
detachment, acute spontaneous and post- 
operative hypotony in, 842 
detachment, as complication of intracap- 
sular e-rtractlon of cataract, *26 
detacliment, bilateral symmetrical cjstlc, 
391 

detachment, bilateial uveitis with retinal 
detachment, poliosis, alopecia and dys- 
acousia, 394 

detachment, complications in operations for, 
549 

detachment due to war trauma, 391 
detachment, extensive peripheral, with 
macular hole, *596 , 

detachment , pathologic and therapeutic 
aspects, 40G 

detachment , scleral-resection (eyeball- 
shortening) operation, 275 
detachment, simple , postoperative compli- 
cation of cataract extraction, *585 
effects of atabrine (quinacrlne) on human 
visual svstem, 842 

hemorrhage as seen in atomic bomb 
casualty, 390 b 

hemorrhage, effect of antepartum vitamin 
K on, 125 

hemorrhages associated with senile purpura 
and glaucoma without hypertension, 691 
^induced double retinal pulse as observed in 
moving pictures, sign of preglaucoma 
(»). 403 

Inflammation See Iletlnitis, Iletinochoi- 
olditis 

interpretation of Kolmer’s rods in nerve 
cells of, 406 

Intraocular manifestations of acute dis- 
seminated lupus erythematosus , report of 
case, 120, 729 

liperaia retlnalis, leport of case, 310 
nonvlsual functions of, 405 
objective testing of retinal function by 
electroretlnogram in case of concentric 
contraction of visual field, 535 
ophthalmoscopic classifications of arterial 
hjpertenslon, 272 

radon seeds in treatment of glioma retinae, 
277 

relation of periphlebitis retinae and recur- 
rent juvenile vitreous hemorrhages to 
thromboangiitis obliterans (Buerger’s 
disease), 280 

treatment qf Lindau’s disease, report of 
case, *461 

Retinitis , central serous retinopathy, 699 
early ocular manifestations in liaurence- 
Moon-Biedl syndrome, 119 
exudative, of Coats , report of case, 278 
Jensen's See Retlnochorolditis 
Pigmentosa See also LaurencelMoon- 
Biedl Syndrome 

Pigmentosa , treatment with autoclaved 
extract of aloe, 395 

pigmentosa, treatment with intramuscular 
injections of cod liver oil 390 
Retlnochorolditis , chorioretinitis juxtapapil- 
larls (Jensen), 392 

symptom complex of chorioretinitis cen- 
trails serosa (Kitahara), 279 
Retinopathy See under Retinitis 
Rigidity , determination of ocular tension and 
rigidity in rabbits, 841 
del Rio-Hortega’s Stain See Stains and 
Staining 

Rlttler, M c Screening test for defective 
red-green vision , test based on 18 
pseudoisochromatic plates from American 
Optical Company’s compilation, *442 
Roble's Disease See Onchocerciasis 


Rocha, H Indications for suigical inter- 
vention in cases of glaucoma , how long 
should medical treatment be continued, 
402 

Rodiiguez Barrios, R Circulatory mecha- 
nism of iris, 406 
Plasmotherapy of glaucoma, 403 
Roentgen Rays , department of loentgen 
therapy. Institute of Ophthalmology, Pres- 
byterian Hospital, 848 
effect of grenz rays on leprous infiltrations, 
response of lesions of anterior portions of 
eyeball, ’'78 

superficial “burns” of skin and eyes from 
scattered cathode rays, 274 
Therapy See under names of organs, 
regions and diseases 

use of contact corneal rings in x-ray 
localization of intraocular foreign bodies, 
121 

Roizin, L Ocular changes m rats on diets 
deficient in ammo acids, coineal dys- 
trophy due to valine deficiency, *342 
Ocular involvement in rats on diets deficient 
In amino acids, tryptophan, *331 
Romaine, H H Comparative study of 
sutures employed in operations on 
extraocular muscles, 719 
Rubella and congenital abnormalities, 689 
relationship in mother to congenital cataract 
In child, 706 

Ruedemann, A D , appointed professor of 
ophthalmology at Wayne University, 114 
Beta radium in treatment of comeal lesions, 
556 

Plastic eye implant, 724 
Rychener, B 0 Edward Coleman Ellett, 264 

Sagher, F Effect of grenz rays on leprous 
Infiltrations, respohse of lesions of an- 
terior portions of eyeball, *78 
Salerno, E Local use of penicillin in 
ophthalmology, 411 

Samuels, B Cataract associated with intra- 
ocular tumors, 729 

Cataiact complicating glaucoma, *353 
New York as ophthalmological center, 564 
Sarcoidosis, anatomicoclinical study of cer- 
tain forms of Besnier-Boeck-Schaumann 
disease, 843 

posterior uveitis in case of, 843 
Sarcoma See Cancer , Melanosarcoma , and 
under names of organs and regions 
Sattler’s Veil See Cornea 
Schaumann's Disease See Sarcoidosis 
Schl0tz Tonometei See Tension 
Schlossman, A Spontaneous luxation of 
eyeball, *677 

Schneider, J Modified Snellen suture for 
prolapsed chemosed conjunctiva, *375 
Scholarships granted by eye bank for sight 
restoration, 848 

Scissors, improved, for corneal grafting, *832 
Sclera , bilateral detachment of choroid of 
unusual duration following corneoscleral 
trephine, 394 

modified Lldgard corneoscleral suture, 263 
pulmonary changes in chronic and acute 
iridocyclitis, sclerokeratitls and choroid- 
itis, 543 

resection (eyeball-shortening) operation, 
275 

treatment of subchoroldal hemorrhage by 
posterior sclerotomy, *365 
vise of absorbable corneoscleral sutures in 
cataract surgery, report of 76 cases *665 
Sclerokeratitls , beta ray radium applicator 
for ocular use, preliminary report *827 
Sclerotomy See Glaucoma , Sclera 
Scotoma, changes in angloscotomas associated 
with oral administration of evipal 
(soluble hexobarbitonc) 390 
Scrofula See Tuberculosis 


870 


INDEX rO VOLUME 3S 


Selenium burn of ejc, report of cabo, with 
re\lew of llteraturo *800 
SellnRer, E Iontophoresis with contact lens 
tjpe and ejccup electrodes, some points 
of theory and technic of Ion transfer, 
♦645 

Semeraro E Operative technic for con- 
comitant strabismus, 404 
Sen'i, 3 A Recent acquisitions In Ihcrapj 
of trachoma, 398 
Scnllltv See Old Ace 

Short Waves See under names of orRsns, 
regions and diseases 

Silver Staining See Stains and Staining 
Sinus, Thrombosis See Thrombosis 
Sjogren’s Syndrome See Keratoconjuncti- 
vitis 

Skeleton See Bones 
Skin, Hemorrhage Sec Purpura 
superficial 'burns' of skin and caes from 
scattered cathode rays, 274 
Skull See Cranium 
Snellen Suture Sec Sutures 
Societies , American Ophthalmologlcal Society 
262 

Chicago Ophthalmologlcal Society 202 
conference of Katlonal Socleta for Pre- 
vention of Blindness Inc 087 
foreign directory of 131 
German Ophthalmologlcal Society of Heidel- 
berg 533 

International directory of, 131 
International Ophthalmic Council 201 
International Organlratlon Against Tra- 
choma 085 

Irish Ophthalmologlcal Society 202 
local directory of 139 
national directory of 135 
North Carolina Eye Far Nose and Throat 
Society and South Carolina Society of 
Ophthalmology and Otolaryngology 202 
Ohio State Optomotrlo Association 532 
ophthalmologic, directory of 131 
Ophthalmologlcal Society of Australia 813 
report of committee for prevention of blind- 
ness of Pan-American Congress of 
Ophthalmology 390 

report of committee on trachoma of Pan- 
American Congress of Ophthalmology 397 
sectional directory of 135 
state, directory of 137 

Third Pan-American Congress of Ophthal- 
mology, 113 

Society Transactions 

American Ophthalmologlcal Society, 700 
College of Physicians of Philadelphia, Sec- 
tion on Ophthalmology, 504 
Neyv York Academy of Medicine, Section of 
Ophthalmology 547 

Second Pan-American Congress of Ophthal- 
mology, 390 

Sodium bicarbonate solutions used with 
contact lenses *008 
Soldiers See Military Medicine 
Spectacles See Glasses 

Sphenoid Bone, syndrome of meningeal tlbro- 
blastoma arising from lesser wing of 
sphenoid bone analysis from ophthal- 
mologic standpoint 560 
Spinal Cord See also Meninges , Nervous 
Sy stem , etc 

treatment of Llndau s disease, report of 
case *461 

Squint See Strabismus 

Stains and Staining visualization of chor- 
oidal vessels yylth del Bfo-Hoitega’s 
silier impregnation 410 
Staphy lococcl aureus , posterior ring abscess 
of metastatic origin In Behcet s disease 
089 


Staphy lococcl — Continued 
locil treatment of Intrabulbar Infections, 
treatment of staphylococcus panoph- 
thalmla by intrabulbar Injection of peni- 
cillin, 285 

Staphyloma, scleral resection (eycball-ahort- 
cnlng) operation, 273 

Starvation, amblyopia cum polyneuropathia 
caused by, 530 

Steele, M H Penetration of locally applied 
BAE Into anterior chamlKr of rabbit eye 
•192 

Stcicns Tohnson Disease See Erythema 
cMidatliiim multlforme 

Stomatitis, aphtlious , posterior ring abscess 
of metastatic origin in Behcet s disease 
089 

Strabismus, concomitant, operallic technic 
for 404 

concomitant, pathogenesis and treatment 
537 

concomitant surgical treatment of 404 
corneal light reflex In diagnosis of retinal 
correspondence *408 

correlations between sensory and motor 
disturbances In convergent squint *289 
hetcrophorln , diagnosis and treatment 097 
oithofnsor, 'amblyoscope and prisms Indis- 
pensable In treatment, 401 
surgical treatment of 124 404 
surgical treatment of cxophorla and 
cvotropla 401 
Streptoclde See Trachoma 
Streptomscln Sec Cornea 
Strong P S LIpcmIa retlnalis , report of 

case ’OlO 

Sugar H S Gonloscopy and gonlomclrv 

their applications and limitations, 400 
Sulfadiazine See Sulfonamides 
Sulfamylon Sec Sulfonamides 
Sulfanilamide See Trachoma 
Suifathlazolc See Fyes diseases 
Sulfonamides Influence of vehicles and form 
of penicillin and sulfonamides on mitosis 
and healing of corneal bums, 389 
local use of ''sulfamylon (i)ara-[amlno- 
cthyl] -benzene sulfonainldt hydrochlor- 
ide), *082 

myopia due to sulfonamide drug report 
of case, with explanation of Its patho- 
genesis, 540 

strange ocular complications caused b\ 
sulfadiazine poisoning, 830 
thirapcutlc sulfadiazine poisoning with 
pemphigoid lesions, conjunctlyal changes 
•790 

Therapv Sec Fyes diseases. Trachoma, 
etc 

Sulfur dioxide, ocular injury duo to exper- 
imental study and comparison yvlth ocular 
cliccts of freezing ♦fCO 
dioxide ocular Injury duo to , report of 4 
cases •755 
Sunlight See Eight 

Surgery See Apparatus Instruments, 

Sutures , and under organs and diseases, 
ns Cataract Cornea, Fycllds, lyes 
Glaucoma , etc 

Plastic See Plastic Surgery 
Sutures See also Cataract extraction etc 
comparatiyo study of sutures employed In 
operations on extraocular muscles 719 
modified LlOgard coineosclcrnl suture, 203 
modified Snellen suture for prolapsed 

chemosed conyunctlvn, •SIS 
use of absorbable corneoscleral sutures in 
cataract surgery, rcpoit of 76 cases ♦005 
Sycrdllck 3 Images of secretory elaboration 
of ciliary epithelium, 405 
Interpretation of Kolmer s rods In nerve 
cells of retina, 400 

Visualization of choroidal vessels yyith del 
Rlo-Hortegn’s silver Impregnation, 410 
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S^^anson, C A ' Causes of uniocular and 
binocular blindness in United States 
Navy and United States Marine Corps 
during World War II, 39G 
bymblepharon See Eyelids, adherent 
Syphilis See also under names of organs, 
regions and diseases 
primary syphiloma of lids, 843 
surgical treatment of syphilitic primary 
optic nerve atrophy (syphilitic -optochi- 
asmatic arachnoiditis) , clinlcoanatomic 
study, *735 

Syphiloma See under Syphilis 

Tabes Dorsalis, atrophy of optic nerve asso- 
ciated with tabes dorsalis and with 
glaucoma, *199 

Tavares, J Relation of avitaminosis A to 
infantile blindness, 410 
Teaching See also Education 
students’ model for slit lamp biomicroscopy 
of aqueous humor, *109 
Tears See' also Daciimal Organs 
ehionic tearing cured by reestablishment of 
normal tear conduction passages, *775 
Crocodile See Lacilmal Organs 
Teeth, dental focal infection, 692 
Tenon’s Capsule See Eoreign'^ Bodies 
Tension See also Glaucoma 
acute spontaneous and postoperative hypo- 
tony in retinal detachment, 842 
determination of ocular tension and rigidity 
O In rabbits, 841 

estimation and mechanism of destructive 
effects of ocular hypertension, 401 
male sex organs and Intraocular pressure, 
690 

relation of ocular tension, arterial tension, 
lenous pressure and rate of circulation, 
411 

significance of action of paredrine on ocu- 
lar tension of rabbits, 539 
traumatic myopia and hypertonia, 695 
use of Schlptz tonometer, 121 
Testes male sex organs and intraocular 
pressure, 600 

Thlgpen-Cater Eye Hospital, dedication of, 
685 

Thromboangiitis See also Thrombophlebitis 
obliterans , relation of periphlebitis retinae 
and recuirent juvenile vitreous hemor 
rhages to Buerger’s disease, 280 
Thrombophlebitis See also Phlebitis, 
Thromboangiitis obliterans , Thrombosis 
as fourth symptom of recurrent intis with 
hypopyon, 543 

Thrombosis See also Thrombophlebitis 
of retinal vein treated with heparin , report 
of 30 cases, 541 

penicillin in cavernous sinus thrombosis, 
545 ’ 

use of heparin in treatment of thrombosis 
of central vein of retina, 394, 842 
'enous thrombosis and recurrent vitreous 
hemorrhages, 407 

Thjgeson P Etiology of trachoma, 398 
Tissue See Cells 
Tonometer See Tension 
Torres Estrada, A Degenerative glaucoma, 
403 

Hemicyclodialysis for reestablishment of 
physiologic formation of intraocular 
fluids, 403 

Toitlcollis, ocular, medical significance of, 
380 

Toner, P Contact lenses for correction of 
myopia complicated by lesions of retina 
and choroid, *521 
Trachoma, etiology of, 398 
in Guatemala, 398 
in Pernambuco Brazil, 398 
incidence in Southern Highlands Province 
of Tahganyika, 269 


Trachoma — Continued 

necessity of international study center of, 
126 

organization of campaign against trachoma 
111 state of Sao Paulo (Brazil), 399 
possible carrier state, *450 
lecent acquisitions in therapy of, 398 
lepoit of committee of Pan-American Con- 
gress of Ophthalmology, 397 
sulfonamides and penicillin in treatment, 
392 

treatmeilt, 541 

treatment with streptoclde [sulfanilamide], 
541 

triple application of sulfanilamide, 398 
'Transfusion See Blood, transfusion 
Transilluminator, dangerous explosion of, *382 
Transplantation See under Conjunctiva, 
Cornea , Vitreous Humor , etc 
Trauma See under Eyes, Orbit, etc 
Trephining, bilateral detachment of choroid 
of unusual duration following corneo- 
scleral trephine, 394 ’ 

Tiopias, diagnostic muscle chart for deter- 
mination of troplas, phorias, diplopia 
and muscle action, *681 
Trueman, R H Syndrome of meningeal 
flbroblastoma arising from lesser wing 
of sphenoid bone, analysis from oph- 
thalmologic standpoint, 566 
Tryptophan ocular Involvement in rats on 
diets deficient in ’amino acids, *331 
Tuberculosis See also under special struc- 
tures of eye and names of diseases 
anatomlcoclinical study of certain forms of 
Besmer-Boeck-Schaumann disease, 843 
ocular, and tuberculin therapy , part of 
clinical investigation (1927-1945), 406 
ocular, importance of history in diagnosis 
of, 120 

Tumors See Angioma, Cancer, Cholestea- 
toma , Chondroma , Epithelioma , Fibro- 
blastoma , Glioma , Melanoma , Meningi- 
oma , Neuroma , Plasmoma , Staphyloma , 
etc , and under names of organs and 
regions, as Brain, Eyes, Nerves, optic, 
etc 

Tunica Vasculosa Lentls See Lens, Crystal- 
line 

Ulcers See under names of organs and 
legions, as Cornea, Genitals, etc 
Ultraviolet Rays See Light 
Unger, K Neurofibromatosis Indis (Reck- 
linghausen’s disease), *654 
Urethia, inflammation , syndrome known as 
"Reiter’s disease" (triad of polyarth- 
ritis urethritis and conjunctivitis), 534 
Uvea , diathermic surgery of ciliary body in 
glaucoma 272 c 

images of secretory elaboration of ciliary 
epithelium 405 

inflammation , bilateral uveitis with retinal 
detachment, poliosis, alopecia and dys- 
acousla 394 

inflammation , posterior uveitis in case of 
sarcoidosis, 843 

inflammation sjndrome of uveitis, menin- 
goencephalitis, alopecia, poliosis and dys- 
acousia, 393 

inflammation , uveitis associated with alo 
pecia litiligo djsacousia, and poliosis 
(Vogt-Koyanagi syndrome) , 2 cases 

282 

Uveitis See Uiea, inflammation 

Vail, D Past and future progress in 
American ophthalmologj, 562 
Valine, ocular changes in rats on diets de- 
ficient in amino acids comeal dystrophy 
due to valine deficiency, *342 
Valdeavellano J Gonloscopy, 400 
Van Dyke, H B Autonomic nervous sys- 
tem and action of dmgs Important In 
opllthalmojogy, *145 
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A isa IIj ilokita Troprld Set A Itrcoiis Humor 

A isomotoi S^stcni Sec Arteries, Hlood i)res- 
surt , etc 

A izquez Enrrlere, A rreventlon ot blind- 
lies', d97 

A eiiis Vaueous Sec Aqueous Humor 
Itetiml See Retina blood supph , Tlirom 
bosls 

A'eltcr L Difficulties In clinical Interpreta- 
tion of sjndromcs of compression of in 
trncrsnlal portion of optic nerio, 410 
Indications for surplcal treatment of chronic 
Klaucoma and choice of operatlic tech- 
nic 102 

A enous thrombosis and recurrent a Itreous 
liemorrhaBCS, 407 

A’entura, A Irachomi In I’crn imbiico 
Brazil SOS 

A iruvcs See also Herpes Tiaehoma etc 
ocular lesions In some sestcmlc virus dis- 
eases 272 

A'lsion Sec also Accommodation and Re- 
fraction Blindness, I jes, examination, 
etc 

blue haloes In atabrlne (qulnacrliicl work- 
ers, 838 

Color See Color Blindness , Color Per- 
ception 

Defective See also Astlcmatlsm , Aljopla 
Phorlas , etc 

dcfccthe ocular manifestations of malnu- 
trition In released prisoners of war from 
Tlralland, 271 

defective psjclioloclc reactions In soldiers 
to loss of vision of 1 eji, and their 
treatment, 544 

defective, use of telescopic ambljoscopc In 
visual training for, *494 
early ocular manifestations In I atircnce- 
SIoon-Bledl syndrome, 700 
Plcld See also Scotoma 
field In chronic glaucoma comparison of 
fields with full and reduced Illumination 
*43 

field , objective testing of retinal function 
by elcctroretlnogram In case of concen- 
tric contraction of visual field 515 
nerve-fiber bundle defect, 090 
ophthalmic problems and visual standards 
In Industrv, 273 

ophthalmic syndromes associated with fron- 
tal tumors 389 

optic nerve and messages It transmits 27S 
physiology, recent advances In, 529 
relationship of visual acuity to threshold 
of brightness perception 283 
Tests See also Accommodation and Re- 
fraction Color Perception , Phorlas , etc 
tests , continuation of screen test, 123 
unaided visual acuities correlated wrlth re- 
fractive errors 277 

visual hallucinations and their relationship 
to ophthalmology, 844 

A'ltamlns A deficiency, some effects on eye 
of rabbit 380 

A, relation between maternal vitamin A In- 
take, blood level and ocular abnormali- 
ties in offspring of rat, 180 


A itamlns— Continued 

A, relation of nvltumlnosls A to Infantile 
blindness, 110 

B, amblyopia cum polyncuropatbi i caused 
by starvation, 510 

K effect of antepartum vitamin K on 
retinal hemorrhage, 12" 
ocular manifestations of avitaminosis 8'G 
venial conjunctivitis 089 
Altlllffb, uveitis associated with alopicla, 
vitiligo dysaioiisla and poliosis (A'ogt- 
Kovanagl svndrome), 2 cases 282 
A Itreous Humor abscess, Intrnltrcal Injec- 
tion of penlelllln In case of Incipient 
abscess of vitreous following e\tr,icap- 
sular catariet extraction 284 
exact surface localization of ophthalmo- 
scoplcallv visible foreign bodies In vitre- 
ous chamber *110 ' 

hemorrhage , relation of periphlebitis retinae 
and recurrent juvenile vitreous hemor- 
rhages to thromboangiitis obliterans 
(Buerger’s disease), 280 
hemorrhage, venous thrombosis and rccur- 
lenl vitreous hemorrhages 407 
loss as complication of Intracapsular ex- 
traction of cataract *21 
penicillin tnerapy of experimental Infcc 
tlons of lens and vitreous with Clostrid- 
ium wclehll *301 

persistence and hvpcrplasla of primarv 
vitreous, 711 

saccular prolapse of vitreous body 283 ' 
transplantation of, *487 
Aogt koyanagl Syndrome Sec Uvea, Infiam 
mat Inn 

Aosslus Ring Soc I^cns Crystalline 

War Sec also Military Alcdlclnc, Naval 
Medicine, Prisons and Prisoners, etc 
macular lesions of undetermined origin, 
reiiort of 5 eases 098 
nutritional amblvopla In American prison- 
ers of war liberated from Japanese, 120 
ocular manifestations of malnutrition Ui 
released prisoners of wav from Thailand 
271 

psychologic reactions In war-blinded, 530 
retinal detachment duo to war trauma 391 
AAarlng, AA S Mycotic obstruction of naso- 
lacrimal duct (Candida albicans), *19 
AA'cIl-PcIlx Reaction See Trachoma 
AA elding, electric ophthalmia 275 
AAcskamp, C Filamentous keratitis 403 
AA heeler, M Exophthalmos caused bv eos- 
inophilic granuloma of bone 727 
AAlgderson, H Cranial epidermoid (choles- 
teatoma) with erosion of orbital roof 
352 

AAorlhv M Ocular changes In rats on diets 
deficient In aitiino acids corneal dys- 
trophy due ta valine deficiency, *342 
Ocular Involvement In rats on diets deficient 
In amino acids , tryptophan *331 
AAounds See Military Sledlclne, AAar 

X-Rays See Roentgen Rays 

Zona See Herpes 




